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I.  SUMMARY 

A»  OPERATIONAL  AND  ADMINISTRATIVE  PROGRESS 
1*  Field  Test  Cities 

In  Minneapolis  , the  winter  aerosol-test  program  for  195' 2 -5 3 was  brought  to 
a close  upon  ooapletion  of  the  twenty-third  field  test  (and  the  associated 
sixty-third  mesoaeteorological  survey)  , in  which  the  sixty-third  release  of 
fluoresoent-particulate  material  (NJZ  2266)  was  made  since  the  inception  of 
current  studies  in  aerosol -cloud  behavior* 

Necessary  equipment  was  shipped  from  Minneapolis  to  St«  Louis , and,  at  the 
close  of  the  present  quarterly  period,  10  independent  temperature  surveys 
had  been  completed,  U wiresonde  sites  had  been  selected,  and  35  releases  con- 
stituting 17  field  tests,  with  their  complementary  measurements  of  the  hori- 
zontal and  vertical  temperature  gradients,  had  been  made*  These  tests  were 
conducted  in  How  and  Item  Areas,  two  sites  seleoted  from  a general  five- 
square-mile  test  area  to  serve  as  the  counterparts  of  Able  and  Dog  Areas  in 
Minneapolis,  respectively  residential-commercial  and  downtown 0 Of  the  35 
releases  which  comprised  afternoon,  predawn,  and  mostly  nighttime  operations, 
two  were  made  on  a citywide  scale  o 

Cooperative  action  on  the  part  of  the  Canadian  Defence  Research  Board,  Civil 
Defence  authorities,  and  municipal  officials  enabled  establishment  of  field 
quarters  in  Winnipeg 0 From  the  results  of  four  mesometeorological  surveys, 
a characteristic  temperature  structure  was  determined,  wiresonde  stations 
were  established,  and  sites  suitable  for  aerosol-cloud  studies  employing  the 
fluorescent-tracer  technique  were  tentatively  selected* 
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2*  Plans 


A summer  aerosol-tost  program  Is  scheduled  for  Minneapolis 0 In  St*  Louis s 
where  additional  quarters  hare  been  made  available  a tentative  arrangements 
have  been  made  for  possible  fluoresoent-partiole  releases  within  the  St« 
Louis  industrial  complex  during  the  fall  of  1953*  Field  testing  is  also 
contemplated  for  Winnipeg;  field-test  personnel  to  include  62  part-time 
workers*  Data  obtained  from  the  St.  Iov< « ®r^  Viruiptr  oj^erat^  one  will 
be  processed  in  the  Minneapolis  office* 
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B.  EVALUATION  OF  VINTER  PROGRAM  IN  MINNEAPOLIS 

Of  the  63  releases  (23  field  tests)  constituting  the  winter  aerosol-test 
program  in  Minneapolis;,  3U  releases  have  been  selected  fro*  lU  tests  for 
evaluation  in  the  present  report 0 These  releases  of  NJZ  2266*  comprising 
both  point  and  line-source  dispersals  from  a surface-mounted  blower  disper- 
ser 9 and  including  four  releases  on  a citywide  scale * were  made  in  four 
selected  areas  of  varying  topographical  and  land-use  characteristics « In 
the  evaluation  of  wintertime  aerosol-cloud  behavior * some  consideration 
has  been  given  to  st0  Cloud  raob  soundings  and  to  associated  measurements 
of  the  horizontal  and  vertical  temperature  gradients*  Primary  considera- 
tion has  been  given  to  the  results  obtained  from  samplers  exposed  at  sur- 
face level;,  for  studying  horizontal  distribution  of  aerosol  dosages;  at 
varying  heights * for  investigating  vertical  distribution  of  aerosol  dosages; 
at  different  locations  within  buildings*  for  ascertaining  the  degree  of 
cloud  penetration;  and  with  filter  units  exposed  sequentially  both  inside 
and  outside  buildings * for  verifying  (along  with  several  time-resolution 
samplers)  that  the  length  of  the  sampling  periods  was  sufficient  to  en- 
sure complete  sampling  of  the  aerosol  cloud* 

Pending  further  confirming  data,*  the  following  observations  may  be  mades 
1*  Dosage  patterns  are  similar  for  releases  made  from  a given  point 
within  a three  or  four-hour  period*  provided  there  are  no  marked 
changes  in  wind  or  stability  conditions  e When  a release  is  made 
in  or  upwind  of  a river  gorge*  the  aerosol  cloud  is  displaced 
laterally  and  the  dosage  pattern*  therefore*  is  somewhat  altered* 
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2.  For  comparing  the  areas  covered  by  given  dosages,  compensation 
for  the  effeots  of  wind  velocity  by  staple  multiplication  of 
Ct/gm  by  mph  appears  to  be  satisfactory  for  wind  speeds  up  to 

6 mph,  but  gives  values  which  are  too  large  at  higher  velocities o 

3.  Comparison  of  CVTCD  values  (crosswind  integrated  dosages  computed 
for  releases  at  regular  intervals  of  distance  downwind  to  the 
limits  of  the  sampling  arrays)  indicates  significant  differences 
only  when  daytime  releases  are  made  in  a residential  area  (with 
resulting  low  values)  and  when  nighttime  releases  are  mads  in  an 
open  area  (with  resulting  higher  values )«  CWW  values  for  re- 
leases from  points  and  short  lines  are  more  nearly  coop  arable 
than  those  for  point  and  long  line  releases. 

1*.  Where  comparisons  are  possible  for  tests  conducted  under  similar 
conditions,  there  are  no  apparent  significant  differences  be- 
tween the  values  expressing  the  relationship  of  area  and  dosage 
per  gram  for  point-source  releases  of  1*5  to  13.3  grams  and  far 
short  line  releases  of  1U«3  to  23.5  grams. 

5o  Wichin  the  height  ranges  of  buildings  used  in  studies  of  cloud 
attenuation  and  at  the  given  downwind  distances  from  the  source,, 
there  seems  to  be  no  significant  decrease  of  dosage  with  height 
in  built-up  areas o 

6.  Results  from  one  test  indicate  that  under  generally  unstable  con- 
ditions, increased  instability  due  to  high  building  density  can 
cause  a rapid  dissipation  of  the  aerosol  cloud. 
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II.  FIELD  OPERATIONS  AND  MANAGEMENT 
A.  ADMINISTRATION 
1.  Organisation 

Thera  were  no  additions  to  the  full-time  field  office  personnel  during 
the  current  report  period.  The  organisation  regains  at  14  full-time 
employees  in  Minneapolis  and  one  in  St0  Louis 0 

As  of  31  March,  the  total  number  of  part-time  employees  in  Minneapolis 
was  180«  During  the  ourrent  period,  only  two  aerosol  tests  and  the 
corresponding  meteorological  surreys  were  performed  in  Minneapolis . Sev- 
eral part-time  employees  normally  assigned  to  perform  field  work  were 
trained  for  and  utilised  in  laboratory  analysis  work.  In  Minneapolis  the 
major  portion  of  the  field  force  was  inactive  pending  resumption  of  test 
activity  in  the  surnner.  During  the  period,  eight  people  were  hired  and  20 
were  separated,  leaving  a total  of  163  on  record  as  of  30  June. 

At  the  start  of  the  current  quarter,  as  reported  in  JQR  3,  the  part-time 
force  in  St.  Louis  numbered  03.  Some  107  people  were  hired,  and  13  were 
terminated,  leaving  107  employees  on  record  at  the  end  of  the  quarter. 

In  Winnipeg,  62  part-time  workers  were  hired  in  the  month  of  June,  repre- 
senting mainly  the  men  used  in  preliminary  meteorological  surveys  but  in- 
cluding those  initially  hired  for  the  field  test  crew. 

Tables  11=1,  11=2,  and  II-3  show  both  full-time  and  part-time  manhours 
expended  in  the  current  period  in  Minneapolis,  St.  Louis,  and  Winnipeg, 
respectively,  broken  down  by  months  and  activities. 
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2,  Facilities 


For  performance  of  aerosol  tests  in  St*  Louis,  additional  space  of  approxi- 
mately 3500  square  feet  was  procured  on  a month-to -month  rental  basis*  This 
additional  space  adjoins  the  existing  field  office  in  the  second-floor  garage 
at  5589  Pershing  Avenue,  and  includes  500  square  feet  of  offioe  space  to 
accommodate  the  functions  of  aerosol-test  administration*  The  balance  of  the 
space  is  open-garage  area  for  the  equipment  assembly  area,  crew  assembly  area, 
battery-charging  room,  instrument  and  tool  crib,  and  the  laboratory*  The 
latter  three  rooms  are  of  light  knock-down  construction,  with  wall  and  ceiling 
panels  prefabricated  in  Minneapolis*  It  was  anticipated  that  these  enclosures 
would  be  utilised  at-  field  offices  remote  from  Minneapolis,  and,  therefore, 
were  constructed  to  permit  easy  assembly,  disassembly,  and  transportation*  The 
only  addition  to  the  St*  Louis  offioe  to  permit  initiation  of  aerosol  tests, 
other  than  mentioned  above,  was  a 220-volt,  3-phase  electrical  power  service 
to  the  battery-charging  generators. 

Some  12,000  pounds  of  equipment  and  facilities  wars  shipped  by  one  motor  van 
from  Minneapolis  to  St*  Louis*  Included  in  the  shipment  were  all  sampling 
units,  two  battery-charging  generators,  meteorological  instruments,  tools, 
supplies  on  hand,  prefabs,  and  office  equipment*  The  complete  move  and  re- 
establishment of  this  sizeable  amount  of  equipment  and  facilities  was  accom- 
plished in  less  than  a week  without  significant  damage  to  the  transported 
goods*  At  the  end  of  the  current  period,  with  St*  Louis  tests  completed, 
facilities  and  equipment  were  in  the  process  of  transfer  directly  to  Winni- 
peg by  a similar  type  of  transportation* 
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For  project  operations  in  Winnipeg , quarters  were  procured  by  the  Director 
of  Civil  Defence  of  Winnipeg 0 The  space  consists  of  approximately  3000 
square  feet  in  two  adjacent  temporary  buildings  at  Stevenson  Air  Field*, 
some  3$  miles  west  of  downtown  Winnipeg  • These  buildings  are  occupied  in 
part  by  the  Air  Cadet  League  of  Canada  to  which  the  buildings  are  assigned* 
Various  store  rooms  and  assembly  rooms  are  used  for  administration*,  equip- 
ment preparation  and  assembly,  and  laboratory  functions*  The  arrangement 
has  been  extremely  satisfactory.  Adequate  parking  space  is  available  adja- 
cent to  the  buildings,  facilitating  loading  of  sampling  equipment  and  ear- 
mounting  of  meteorological  instruments.  A 220-volt,  3-phase  electrical 
service  was  installed  from  an  outside  pole  line  to  one  of  the  buildings 
for  the  battery  chargers, 

3o  Security 

No  special  security  measures  were  Instituted  in  connection  with  the  Winni- 
peg operation,  inasmuch  as  all  evaluation  of  filters  and  computing  of 
meteorological  and  field-test  data  are  performed  in  Minneapolis. 
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B»  METEOROLOGICAL  SURVEYS 
lo  General 

The  purpooe  of  the  mesometeorological  surreys  conducted  during  the 
current  period  was  to  determine  the  horisontal  and  vertical  tempera- 
ture distributions  to  serve  as  a basis  for  the  se?  motion  of  aerosol- 
test  sites  in  St*  Louis  and  Winnipeg,  and  to  obtain  data  both  for  de- 
termining any  possible  effect  of  these  distributions  on  the  diffusion 
of  aerosol  clouds  in  Minneapolis  and  St*  Louis  and  for  investigating 
the  changing  distributions  in  various  weather  situations  in  Minneapolis 
and  St*  Louis* 

In  order  to  obtain  the  temperature  data,  traverse  routes  in  all  three 
cities  were  designed  to  include  the  business  area,  most  of  the  residen- 
tial area,  and  sufficient  undeveloped  area  to  enable  the  establishment 
of  the  characteristic  distributions  which  affect  aerosol  diffusion.  It 
was  found  that  eight  routes  were  necessary  for  minimum  coverage  in  St0 
Louis,  and  the  routes  were  redesigned  accordingly  prior  to  starting  the 
aerosoX  <$loud  tests*  Only  five  instruments  were  available  for  the  Minne  - 
apolis tests,  although  a minimum  of  six  routes  will  be  necessary  for  sum- 
mer tests*  It  was  found  necessary  to  design  six  routes  for  Winnipeg  tests0 
As  In  the  past,  four  to  eight  circuits  were  made  on  each  route  in  accord- 
ance with  the  requirements  of  each  field  test*  Wiresonde  ascents  were 
also  conducted  in  both  business  and  undeveloped-area  locations,  ascents 
being  made  once  each  hour  to  coincide  with  traverse  operations* 
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2.  Test  Data 


Table  Il4*  lists  the  three  mesometeorological  surveys  conducted  in  Minne- 
apolis in  the  current  period,  the  four  surveys  conducted  in  Winnipeg,  and 
the  2$  surveys  in  St,  Louis,  This  table  shows  the  pertinent  statistics 
on  the  number  of  routes,  runs,  wire sonde  ascents,  saps  obtained,  and  man- 
hours expended  during  the  period  for  various  phases  of  the  operation  in 
connection  with  these  surveys.  The  manhours  expended  during  the  current 
period  on  surveys  conducted  in  previous  periods  are  not  included. 


3,  Public  Relations 


Meetings  were  held  with  various  city  officials  of  St,  Louis  for  the  pur- 
pose of  completing  arrangements  for  wiresonde  and  field-test  operations. 
Minor  difficulties  with  the  Park  Commissioner  were  ironed  out  with  the 
completion  of  the  change  in  city  administration.  The  St,  Louis  polios  de- 
partment was  quite  cooperative  at  all  times,  and  the  fire  department  aided 
in  the  recovery  of  a kytoon  and  thermistor  which  had  become  entangled  in 
a tree  during  gusty  winds0  The  public  showed  considerable  interest  when 
Forest  Park  had  to  be  used  for  the  undeveloped-area  wiresonde  site.  How- 
ever, no  incidents  of  consequence  occurred. 

Civil  Defence  and  city  officials  of  Winnipeg  and  surrounding  municipalities 
were  exceptionally  cooperative  in  helping  to  initiate  mesometeorological 
operations  in  that  city.  As  a result,  considerable  interest  was  shown  by 
the  presB  and  the  public.  Traverse  car  operations  evoked  little  interest. 
However,  the  first  wiresonde  ascents  drew  quite  a large  crowd,  one  teenage 
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member  of  which  had  to  be  restrained  from  using  the  kytoon  as  a target  for 
Mu  bow  and  arrow*  Subsequent  use  of  more  remote  locations  eliminated 
this  difficulty* 


U«  Traverse-Route  Planning 


The  general  principles  of  traverse-route  planning , as  discussed  in  JQR  3» 
applied  directly  to  all  route  planning  completed  during  the  current  peri- 
od* Additional  factors  exerting  considerable  influence  on  such  planning 
in  Winnipeg  were  the  number  of  unpaved  streets,  which  became  impassable 
during  and  after  rainstorms,  the  existence  of  traffic  bottlenecks  at  brid- 
ges and  railroad  underpasses,  and  the  large  number  of  mapped  streets  that 
did  not  exist*  The  routes  as  finally  designed  averaged  17  to  20  miles, 
but  the  coverage  of  each  route  was  not  as  comprehensive  as  similar  routes 
in  Minneapolis  because  of  the  aforementioned  factors. 


The  new  routes  designed  for  St«  Louis  early  in  the  current  period  were 
based  largely  on  experience  to  date*  Because  of  street  patterns  and 
traffic  conditions,  it  was  necessary  to  limit  these  routes  to  12  to  17 
miles  in  length* 


5*  Traverse  Scheduling 


The  scheduling  of  traverses  during  the  current  period  was  conducted  in 
accordance  with  the  policy  outlined  in  «X)R  3* 
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6,  Selection  of  Wire sonde  Sites 

In  accordance  with  the  principles  discussed  in  JQR  3,  wires onde  sites  were 
selected  in  both  St.  Louis  and  Winnipeg  during  the  current  period.  The 
St.  Louis  business-area  location  was  established  on  top  of  a two-story 
building  on  the  northwest  corner  of  Eighth  and  Delmar,  very  near  the  cen- 
ter of  the  heat  island.  The  undeveloped-area  location  was  established  in 
Forest  Pork  in  the  lowest  accessible  spot.  An  alternate  undeveloped-area 
location  for  use  on  Sundays  or  holidays  was  found  at  Wilmore  Park  on  the 
south  edge  of  the  city.  An  additional  site  was  located  in  the  aerosol- 
test  area  on  a three-story  building  on  the  northwest  comer  of  Benton  and 
Leffingwell. 

The  business-area  location  selected  in  Winnipeg  was  the  roof  of  the  three- 
story  Dominion  Motors  Building  on  the  northwest  corner  of  Fort  and  Graham,, 
about  1000  feet  from  the  center  of  the  heat  Island  and  on  the  edge  of  the 
high  building  area.  A satisfactory  undeveloped-area  location  was  found 
in  an  open  field  on  the  northwest  corner  of  Watt  and  Melrose  in  East 
Kildonanj,  three  miles  north-northeast  of  the  heat  island.  The  coldest 
point  in  the  area  seems  to  be  one-half  mile  further  outp  but  trees  pre- 
clude the  use  of  wiresonde  equipment  there. 

7.  Wiresonde  Scheduling 

The  scheduling  of  wiresonde  operations  during  the  current  period  was  strict- 
ly in  accordance  with  the  policy  outlined  in  JQR  3. 
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8*  Mobile  Meteorological  Stations 


The  organisation,  equipment,  and  function  of  mobile  meteorological  stations 
as  used  during  the  current  period  vere  covered  in  JQR  3*  Various  criteria 
for  locating  the  surface-level  stations  were  tried  in  an  effort  to  obtain 
the  most  representative  data  for  use  in  evaluating  the  aerosol- test  pat- 
terns* None  of  these  criteria  has  given  completely  satisfactory  results, 
and  efforts  are  being  continued  to  improve  them*  Wind  directions  taken  at 
the  rooftop  stations  have  been  found  to  be  much  more  reliable  both  for  plan- 
ning dispersal  operations  and  for  evaluating  the  results* 


9*  Data  Reduction  and  Analysis 


The  procedures  outlined  in  JQR  3 were  followed  in  the  current  period*  Data 
reduction  and  map  plotting  vere  in  progress  at  the  end  of  the  period*  How- 
ever, the  analysis  of  many  of  the  tests  vas  not  completed  because  of  the 
immediate  pressure  of  operating  dutlese  With  the  coiqpletion  of  most  of  the 
organizational  work,  more  time  will  be  available  for  analysis  in  coating 
months o 


10o  Personnel 


As  was  anticipated,  the  tight  labor  market  in  St*  Louis  made  it  difficult 
to  obtain  adequate  personnel,  particularly  responsible  personnel*  The  scope 
of  several  of  the  tests  vas  limited  by  failure  of  employees  to  report  far 
duty0  It  was  necessary  to  discard  some  data  because  of  obvious  poor  quality 
and  incompleteness*  The  rapid  personnel  turnover,  coupled  with  the  generally 
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disinterested  attitude,  made  it  extremely  difficult  to  retain  even  a nu- 
cleus of  trained  people* 

In  contrast the  Winnipeg  situation  was  considerably  better*  An  adequate 
number  of  people  was  available  and  a generally  good  attitude  was  exhibited* 
Through  the  cooperation  of  the  Official  in  Charge  of  the  Weather  Office,  the 
services  of  trained  observers  were  obtained  who  served  as  wiresonde  captains 
and  Mobile  Met  crews* 
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C.  FIKID  TESTS 


1.  General 


During  the  current  period,  tests  to  determine  the  behavior  of  aerosol 
clouds  within  cities  were  conducted  principally  in  St*  Louis*  In  Minne- 
apolis, on  28  April  1953,  two  releases  were  made  on  a citywide  scale, 
representing  final  winter  operations  in  that  city* 

From  the  general  five -square -mile  area  selected  for  St*  Louis  aerosol 
tests  as  outlined  in  JQR  3,  two  separate  testing  sites  were  selected*  A 
detailed  description  of  these  sites  will  be  included  in  a subsequent  quar- 
terly report  covering  summer  operations  in  St*  Louis*  The  two  areas  con- 
sisted essentially  of  a densely  populated  residential  area  including  some 
commercial  and  manufacturing  areas  (designated  How  Area,  the  counterpart 
of  Able  Area  In  Minneapolis ) , and  a downtown  section  encompassing  most  of 
the  tall  buildings  in  St.  Louis  (r  ssignated  Item  Area,  the  counterpart  of 
Dog  Area  in  Minneapolis)* 

A total  of  17  field  tests  were  conducted  in  which  tracer  material  was  re- 
leased 3$  times.  The  initial  test  in  which  no  tracer  material  was  released 
consisted  of  two  runs  and  was  performed  to  train  operating  personnel  and 
to  obtain  samples  of  background  particulates  in  the  St*  Louis  area*  In  the 
residential  area  20  releases  were  made,  and  in  the  downtown  area  13  releases 
were  made0  Two  releases  were  made  on  a citywide  basis* 

Operations  for  the  period  in  St*  Louis  represent  a total  of  *>0  field  experi- 
ment hours  (during  which  aerosol  clouds  were  being  sampled),  representing 
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an  expenditure  of  75 H manhours  of  full-time  and  part-time  personnel  to 
accomplish  the  field  and  laboratory  phases  of  the  program*  It  is  noted 
that  the  field  work  was  completed  in  the  current  period;  but  the  labors- 
tory  work  was  only  partially  complete  as  of  30  June*  Field  tests  were 
conducted  predominantly  in  the  evening  hours  between  2000  and  2300  CST, 
with  several  supporting  experiments  being  conducted  in  each  area  during 
the  afternoon  hours  between  1300  and  1600  GST,  and  during  the  early 
morning  hours  between  0000  and  0500  CST. 

20  Test  Data 

Table  n-5  enumerates  all  field  testa  conducted  in  St.  Louis  during  the 
period  covered  by  this  report.  Pertinent  statistics  are  given  relative 
to  the  several  main  phases  of  a field  operation  and  the  attendant  analysis 
work.  Total  manhour  expenditure  figures  in  various  operations  and  manhour 
figures  per  unit  operation  are  presented.  The  test  data  for  the  one  field 
test  conducted  in  Minneapolis  during  the  current  period  will  be  included 
in  a subsequent  report  with  other  Minneapolis  tests. 

3.  Public  Relations 

As  previously  outlined  in  JQR  1,  advance  meetings  with  St.  Louis  city  of- 
ficials were  held  in  the  fall  of  1952  in  preparation  for  conducting  aero- 
sol tests  in  that  city.  In  April  of  1953  meetings  were  again  held  with 
representatives  of  the  Mayor 3 s office,,  with  the  Chief  of  Police  and  his 
representatives;  and  with  members  of  the  Park  Board;  during  which  the 
various  phases  of  the  summer  test  program  were  outlined. 
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In  preparation  for  the  conduct  of  aerosol -cloud  tests  in  industrial  com- 
plexes in  the  St.  Louis  area  in  the  fall  of  1953,  meetings  were  held  dur- 
ing the  current  period  with  officials  of  Monsanto  Chemical  Company,  Socony- 
Vacuum  Oil  Company,  Granite  City  Steel  Corp. , and  the  Board  of  Aldermen  of 
Granite  City,  Illinois.  As  a result  of  these  meetings,  the  full  coopera- 
tion of  these  industrial  firms  was  extended  to  The  Ralph  M.  Parsons  Company 
in  the  prosecution  of  the  testing  program,  with  permission  being  granted 
by  all  firms  for  use  of  company  properties  for  field-test  sites.  Tests 
are  planned  at  a Monsanto  plant  located  in  St.  Louis  proper,  representing 
a large  chemicals  manufacturing  complex}  at  the  Socony-Vacuum  refinery 
in  East  St.  Louia,  Illinois , representing  a large  petroleum  refining  com- 
plex} and  at  the  Granite  City  Steel  Corporation,  representing  a large 
steel  manufacturing  complex,  including  blast  furnaces,  open  hearth  fur- 
naces, and  blooming  and  rolling  facilities. 

Mach  less  public  interest  and  curiosity  was  aroused  by  the  field-test 
phase  of  the  program  in  St,  Louis  than  was  experienced  in  Minneapolis. 

How  Area  consists  principally  of  a densely  populated  slum  district,  and 
initial  operations  in  this  area  were  planned  with  particular  precautions 
being  taken  in  the  arrangement  of  equipment  and  scheduling  of  manpower  to 
minimise  the  possibility  of  loss  of  equipment.  The  Police  Department  re- 
quested that  it  be  notified  prior  to  each  test  in  this  area  in  order  to 
be  prepared  to  quell  any  disturbance  resulting  from  the  presence  of  the 
test  crew  in  the  area.  While  the  nature  of  the  district  justified  such 
precautions  for  each  operation,  the  whole  program  was  conducted  without  a 
single  case  of  vandal  jam  or  disturbance.  Those  residents  in  the  How  Area 
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contacted  for  location  of  sampling  equipment  in  homes  were  found  to  be 
extremely  cooperative ( 

Although  the  St#  Louis  press  was  cognizant  of  the  test  program  being  con- 
ducted, only  a few  small  articles  were  printed  during  the  period*  Public 
interest  was  at  a minimum* 

In  preparation  for  conducting  meteorological  and  aerosol-cloud  tests  in 
Winnipeg j,  representatives  of  the  Chemical  Corps,  Stanford  University,  and 
The  Ralph  M*  Parsons  Company  met  in  Kay  of  195 3 with  a member  of  the  Cana- 
dian Defence  Research  Board  in  Ottawa*  The  operating  phases  of  the  pro- 
gram were  outlined,  and  at  this  time  formal  authorisation  was  given  to 
conduct  the  aerosol  study  in  Winnipeg* 

The  field  office  received  the  utmost  cooperation  from  cognisant  repre- 
sentatives of  the  Defence  Board  in  setting  up  operations  in  Canada.  Ex- 
tremely valuable  guidance  and  assistance  were  received  from  Civil  Defence 
authorities  and  municipal  officials  in  Winnipeg*  Only  with  such  coopera- 
tion could  the  field  testing  program  have  been  initiated  in  a foreign 
country  in  the  short  time  available* 

1*«  Test  Planning 

Field-test  arrays  in  St,  Louis  have  been  devised  generally  in  accordance 
with  principles  discussed  in  J3R  3*  As  previously  stated,  the  extent  to 
which  a change  in  sampler  array  may  be  made  in  the  field  to  accomaodabj  a 
general  wind  shift  is  controlled  by  time  available  for  moviig  the  equip- 
ment and  by  the  adequacy  of  field  connnmlcations* 
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5*  Sampling 

Part-time  employee 8 hired  as  sampler  attendants  in  St*  Louis  were  pre- 
dominantly family  men  normally  engaged  in  various  private  and  civil 
occupations^  in  contrast  to  Minneapolis  crevs  which  consisted  largely 
of  college  students „ Because  of  the  greater  maturity  of  men  available 
for  hire,,  it  was  found  possible  in  the  initial  job  interviews  to  select 
qualified  men  for  field  crew  captains  to  supervise  the  sampler  field 
crews o 

This  group  of  crew  chiefs  was  given  instruction  in  operating  procedures 
prior  to  initial  assembly  of  the  remaining  members  of  the  crews  and  these 
supervisors  were  delegated  the  responsibility  of  disseminating  such  opera- 
tional information  to  men  under  their  cognisance  at  the  initial  training 
session,.  The  advantages  of  this  procedure  off  <et  the  generally  uninter- 
ested attitude  prevalent  among  St*  Louis  part-time  employees  and  permitted 
the  organization  of  an  efficient  working  force  at  the  outset  of  the  test- 
ing program* 

Remaining  aspects  of  the  air-sampling  operation  are  described  in  JQR  3* 

During  the  latter  part  of  the  St,  Louis  series  of  aerosol  tests „ in  addi- 
tion to  the  usual  detailed  sampling  of  the  airborne  cloud„  clean  glass 
plates  for  the  measurement  of  fall-out  were  placed  at  five  to  six  points 
up  to  1500  feet  downwind  from  the  release  point*  These  measurements  were 
desired  to  obtain  an  estimate  of  the  nature  and  magnitude  of  the  fall-out 
of  FP  material  occurring  during  the  St.  Louis  aerosol  tests  and  to  compare 
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these  data  with  similar  studies  made  in  connection  with  the  Stanford  field 
experiments  (SQR  185>6-U)«  Results  of  this  phase  of  the  program  will  be 
treated  in  a subsequent  joint  quarterly  report  on  the  St0  Louis  tests 0 

60  Aerosol  Generation 

Organisation  of  the  aerosol-generator  erew  remained  as  described  in 

JQR  3. 

A procedure  calculated  to  preclude  the  possibility  of  contamination  by 
flnecMeent-traoer  material  of  field  office  premises,  in  addition  to  those 
outlined  in  JQR  3 , involved  the  storing  and  charging  of  the  generator  bat- 
tery power  pack  at  the  location  of  generator  storage,  remote  from  the  field 
office.  This  procedure  will  be  maintained  during  all  forthcoming  test 
periods. 

It  was  first  noted  in  St.  Louis  that  the  finely  powdered  bulk  NJZ  2266 
material  has  a tendency  to  clump  badly  under  high  humidity  conditions, 
thus  causing  the  material  to  feed  poorly  from  the  metering  mechanism  into 
the  disperser  generator.  Unless  special  precautions  are  taken  when  opera- 
ting under  high  humidity  conditions,  the  feed  rates  fall  below  those  cali- 
brated for  given  operating  voltages.  To  remedy  this  condition,  the  fluores- 
cent material  is  heated  in  an  oven  until  "fluffy81  and  is  then  stored  in  an 
air  tight  container  until  ready  for  use  in  the  field. 

7s  Toil  Direction 

The  field  test  direction  procedures  have  remained  as  indicated  in  JQR  30 
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8«  Equipment  Preparation 

An  operational  problem  in  St.  Louie  which  did  not  arise  in  Minneapolis 
was  the  high  ambient  temperatures  which  limited  the  rate  at  which  sam° 
pier  batteries  could  be  charged.  With  room  temperatures  consistently 
above  90°  F day  and  night,  the  temperature  of  the  electrolyte  on  the 
batteries  was  found  to  reach  the  manufacturer's  recommended  maximum  of 
110°  F after  only  two  hours  of  charging,  and  would  then  increase  to 
130°  F and  above  if  allowed.  In  the  interests  of  preserving  battery  life, 
it  was  necessary  in  such  cases  to  shut  down  the  charging  generators  after 
only  a few  horn's  of  charging  to  permit  the  electrolyte  to  cool  before  re- 
suming the  charging  operation.  This  procedure  effectively  limited  the 
number  of  samplers  available  for  certain  tests. 

9*  Laboratory  Analysis  and  Data  Processing 

During  the  current  period  of  field  testing  in  St.  Louis,  all  microscope 
analysis  of  exposed  filters,  computation  of  total  dosages,  and  plotting 
of  dosage  distribution  and  wind-flow  maps  were  performed  in  the  Minneapo- 
lis offlceo  Exposed  membrane  filters  were  mounted  on  slides  and  identified 
in  the  St.  Louis  laboratory  and  were  then  shipped  to  Minneapolis  for  pre- 
liminary evaluation  within  a few  days  after  a field  test.  Pertinent  results 
were  then  communicated  to  the  field  test  director.  In  this  manner,  all  work 
of  a possibly  classified  nature  was  performed  by  cleared  personnel  away  from 
the  St.  Louis  office,  and  no  specie!  security  measures  incident  to  handling 
of  classified  material  were  required. 
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Filters  exposed  in  certain  tests  in  St0  Louis  have  shown  a high  percentage 
of  fluorescent  particles  of  a green  hue  as  contrasted  with  the  distinctly 
yellow  hue  of  the  tracer  material 0 Evaluation  to  date  indicates  that  the 
locations  at  which  the  green  particles  are  found  hear  no  relation  to  the 
path  of  the  tracer  aerosol  and  represent  background  contamination  from  one 
to  several  unknown  sources  in  the  Sto  Louis  area* 

General  analysis  procedures  are  outlined  in  JQR  3* 
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III.  WINTER  AEROSOL  TESTS  IN  MINNEAPOLIS 


A.  SUMMARY  AND  SCOPE  OF  OPERATIONS 

The  extensive  winter  aerosol-test  program  completed  in  the  present  quar- 
terly period  consisted  of  23  field  teats * in  which  63  independent  re- 
leases of  fluorescent-particulate  material*  from  either  point  or  line 
sources*  were  made  in  four  selected  areas  of  varying  topographical  and 
land-use  characteristics.  In  addition  to  Able  Area*  essentially  resi- 
dential. as  described  in  JQR  3*  B^ker*  Charlie*  and  Dog  Areas— respectively 
residential*  open*  and  business—were  employed  in  the  aerosol-cloud  studies* 
Descriptions  of  the  latter  three  areas  are  given  below  in  Section  III-B* 

Eighteen  of  the  63  releases  constituting  the  winter  aerosol- diffusion  pro- 
gram were  reported  in  JQR  3?  the  remaining  1*5  releaaes  (comprising  15  tests) 
may  be  catalogued  as  follows*  by  number  of  teste*  corresponding  number  of 
releases*  and  testing  site* 

2 tests  (consisting  of  6 releases)  conducted  in  Able  Areas 
5 testa  (li*  releases)  in  Baker  Area? 

3 tests  (12  releases)  in  Charlie  Areas 
3 tests  (9  releases)  in  Dag  Areas  and 

2 tests  (U  releases)  on  a citywide  scale. 

Of  these  1*5  releases*  31*  have  been  selected  from  ll*  tests  for  evaluation 
in  the  present  report,,  They  are  summarised  below  (Table  HI-1)  in  terms 
of  aerosol  generation  data*  meteorological  conditions*  and  dosage-area 
information.  For  each  test*  whenever  warranted*  the  applicable  Isotherm 
map  for  an  associated  temperature  survey*  the  synoptic  meteorological. 
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SUMMARY  OF  DATA  FOR  SELECTED  V/ INTER 
AEROGOL-TRACER  TESTS  IN  MINNEAPOLIS 
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sumnary,,  St.  Cloud  raob  sounding,,  wiresonde  graphs,,  adjusted  dosage-area 
relationships p isodosage  charts c time-resolution  graphs  „ and  building 
summaries  are  given  in  the  appropriate  appendix  devoted  to  the  presenta- 
tion of  data  for  all  tests  conducted  in  a given  area  (see  Appendices  A-E). 
Evaluation  of  the  complementary  temperature  surveys p in  terms  of  Dj,, 
[h/^Tja-tna  and  other  quantitative  values  „ will  be  made  in  a later  report 0 

Unlike  JQR  3P  which  described  only  point-source  releases  in  one  area  (Able)p 
the  present  report  evaluates  11  line-source  releases £ as  well  as  23  point 
source  releases  from  a vehicle-mounted  blower  disperser,,*  The  length  of 
line  release  varied  from  1500  feet*  as  in  the  case  of  FT  0019  „ to  7 miles,, 
as  in  the  case  of  the  citywide  test  FT  0023.  Not  only  was  Clinton  School 
used  for  studies  of  aerosol-cloud  penetration,,  as  in  Able  test  FT  OOlii? 
but  Pioneer  Hall0  a dormitory  on  the  campus  of  the  University  of  Minnesota 
(in  Baker  Area,,  FT  0019  >„**  and  seven  downtown  buildings  (in  Dog  Area,, 

♦Not  included  are  FT0#  0016a  and  0016b „ which  were  made  from  a roof- 
mounted  disperser,,  as  were  the  four  releases  (FT0 ft  0009b „ 0010a„  0011a„ 
and  0011b)  reported  in  JQR  3o 

**On  the  isodosage  charts  for  FT°s  000$an  0005b„  0006a„  and  0006b  (Appen- 
dix B)g  there  is  no  indication  of  the  sampler  array  at  Pioneer  Hall,, 
since  the  building  was  not  in  the  path  of  the  prevailing  wind  direction 
and  hence  of  the  aerosol  cloud,. 
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FT0  8 0015  0016,  and  0017)  ware  also  employed,,  In  addition,  roof -located 
samplers  were  arrayed  on  some  20  buildings,  in  the  four  line-source  re- 
leases of  FT°s  0022  and  0023  (Table  K-l)0 

Idles  the  tests  evaluated  in  the  last  quarterly  report,  those  described  in 
the  present  were  conducted  vt  night  and  included  predawn  releases  (FT°s 
0017  and  0021 )0  Sampler-array  procedures  for  these  tests  were  essentially 
unchanged  from  those  reported  in  JQR  3*  For  example,  samplers  in  each  of 
the  downtown  buildings , as  in  Clinton  School  and  selected  residences  (JQR 
3)p  were  placed  at  different  heights,  some  with  holders  extending  beyond 
the  windows  for  measuring  vertical  attenuation  of  the  aerosol  cloud,  others 
completely  inside  for  measuring  cloud  penetration,  and  including  those  with 
filter  units  sequentially  exposed  during  a given  releases  In  Charlie,  the 
open  area  used  as  site  for  one  series  of  tests,  samplers  were  located  on 
the  ground,  with  filter  holders  generally  fixed  to  stakes  at  the  four-foot 
levels  Though  several  samplers  in  certain  tests  had  to  be  relocated  out- 
side the  stake  area  and  hence  were  placed  at  the  sampling-unit  level,  all 
units  are  nonetheless  considered  within  the  usual  classification,  as  out- 
side samplers  at  the  one  to  six-foot  elevation#  Procedures  for  estimating 
the  fluorescent-particle  count  were  likewise  unaltered,  though  some  diffi- 
culty in  arriving  at  a more  definite  count  resulted  when  melted  ice  or  snow 
crystals  on  the  filters  exposed  in  the  Charlie  releases  caused  some  parti- 
cles to  move  to  the  edges  of  the  filters#  Dosages  presented  with  the  sym- 
bol W (see  Fig s0  C-3j,  C-10,  C-U,  and  also  B-28)  should  therefore  be  re- 
garded as  conservative  low  values# 
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Despite  the  broader  scope  of  the  aerosol  tests  presently  considered, 
their  specific  objectives  are  essentially  the  same  as  those  listed  for 
the  tests  evaluated  in  JQR  3«  They,  too,  were  designed: 

la  to  study  horizontal  distribution  of  the  aerosol  dosages  near 
the  surface  under  various  regional  and  meteorological  condi- 
tions i 

2*  to  ascertain  the  reproducibility  of  isodosage  patterns  under 
given  meteorological  conditions; 

3o  to  determine  the  relationship  between  point  and  line-source 
releases  in  a given  area,  iee#,  to  determine  whether  the  point- 
source  data  from  these  tests  are  additive  and  may  be  converted 
to  line-source  or  multiple-point  source  data  in  any  desired 
combination  for  estimating  munitions  requirements; 

Uo  to  study,  on  a limited  scale,  vertical  distribution  of  the 
aerosol  dosages; 

5#  to  investigate,  on  a limited  scale,  penetration  of  buildings 
by  the  aerosol  cloud;  and 

60  to  verify  that  the  length  of  the  sampling  periods  was  sufficient 
to  ensure  complete  sampling  of  the  aerosol  cloud0 
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B.  TEST  SITES# 


1.  Baker  Area 


Baker  Area,  bisected  by  the  Mississippi  River  meandering  in  an  S-shaped 
course  from  the  northwest  to  the  southwest  corners,  was  selected  for  the 
investigation  of  possible  specific  effects  of  the  river  on  the  local  air- 
flow patterns  and  hence  on  the  aerosol-dosage  patterns,  as  compared  with 
those  obtained  in  Able  Area*  The  Baker  testing  site  is  located  approxi- 
s mately  two  miles  southeast  of  the  downtown  area  (Dog)*  East  of  Cedar 
Avenue  Bridge  are  the  St*  Anthony  Falls,  and  below  these  are  the  locks 
presently  under  construction*  Along  both  sides  of  the  river  there  is 
extensive  deciduous  tree  cover  which  is  particularly  dense  south  of  the 
Washington  Avenue  Bridge*  During  the  winter,  the  Mississippi  is  usually 
frozen  over  for  approximately  two  to  three  monthB,  though  such  was  not 
the  case  during  the  period  covered  by  this  report* 

The  ground  surface  on  either  side  of  the  river  varies  from  820  to  8U6 
feet  above  sea  levelo  Steep  cliffs  are  located  north  of  Washington 
Avenue  Bridge,  on  the  east  side  of  the  river*  The  river  surface,  as 
represented  on  the  topographic  map  of  the  area  (Fig*  III-2),  is  approxi- 
mately 80  to  100  feet  below  the  general  ground  levelo 

The  University  of  Minnesota  is  located  on  the  east  side  of  the  Mississippi 
and  on  both  sides  of  Washington  Avenue 0 The  campus  is  tree  covered  and 
includes  large  old  brick  buildings,  and  several  buildings  under  construction 


«6ee  Figure  III-l  for  map  showing  location  of  test  sites  in  relation  to  each 
other,, 
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In  the  southern  section,  The  central  heating  plant  is  located  on  the 
river.  Only  the  newer  buildings  are  air  conditioned  and  equipped  with 
steel-sash  casement  windows;  double-hung,  wooden-sash  windows  are  gen- 
erally found  in  the  remaining  buildings. 

Railroads  form  part  of  the  industrial  complex  north  of  Washington  Avenue 
and  west  of  the  river.  Only  the  Oreat  Northern  Line,  running  north  of 
the  University  area,  is  depressed  beneath  the  street  and  the  general 
ground  surface.  In  addition,  the  industrial  complex  consists  of  coal 
docks,  tank  faring  steel  and  brick  warehouses,  steel  mill  buildings,  and 
grain  elevators  of  reinforced  concrete  (Fig.  III-3). 


Beyond  the  industrial  structures  are  residences  and  commercial  buildings. 
The  latter  are  generally  two  stories  high,  of  brick  construction,  and  are 
located  along  the  main  streets,  predominantly  at  the  intersections  of 
poorly  maintained  asphalt  roads.  The  first  floor  of  a commercial  building 
is  typically  employed  for  business  activities,  while  the  second  floor  is 
put  to  residential  use.  The  typical  home  is  a two-story  wooden-frame 
structure,  approximately  30  years  old.  Apartment  buildings  are  usually 
brick  structures  from  three  to  eight  stories  high. 
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2 . Charlie  Area 

Charlie  Area  was  selected  as  a test  site  to  represent  open  flat  terrain 
subject  to  the  sane  meteorological  influences  as  the  adjacent  built-up 
area.  It  is  located  approximately  eight  miles  south  of  downtown  Minne- 
apolis; and  is  bounded  by  Highways  5 and  100  on  the  south,  by  Thirty- 
fourth  Avenue  South  and  Fort  Spelling  National  Cemetery  on  the  east,  by 
Seventieth  Street  on  the  north,  and  by  Twenty-fourth  Avenue  South  on  the 
west.  These  boundaries  art  the  heaviest  traveled  roads  affording  access 
to  the  Wold-Chamberlain  Municipal  Airport  to  the  northeast. 

The  area  consists  of  relatively  flat  terrain,  with  gradual  variations  in 
elevation  from  8o6  to  8l|0  feet  above  sea  level.  The  lowest  depressions 
are  found  in  the  south-central  portion  adjoining  the  nominal  Belt  Line; 
highest  elevations  are  found  in  the  southwest  corner.  The  relative  even- 
ness of  the  terrain  is  further  indicated  by  the  A cross-section  line  (Flgo 
m-Ji);  the  deviation  from  the  general  level,  either  above  or  below,  is 
not  much  greater  than  two  feet.  Variation  in  the  B cross-section  loes  not 
exceed  U*  feet  (818  - 832), 

In  winter,  snow  depth  over  the  area  averages  about  one  foot0  The  low  spots 
are  sometimes  filled  to  a depth  of  10  feet  or  more,  while  the  relatively 
high  section  in  the  center  averages  about  10  inches  in  depth.  The  lake 
in  the  north -central  portion  of  the  area  (Fig.  III-5> ) coisnonly  freezes 
over  during  the  season. 

Buildings  are  scattered  and  few,  and  therefore  have  negligible  effect  on 
the  air-flow  and  temperature  conditions.  Grain  and  truck  farming  consti- 
tutes the  main  activity  in  Charlie  Area, 
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3.  Dog  Area 

Dog  Area,  north  of  Able  Area  and  northwest  of  Baker,  Is  looated  In  the 
densely  commercial  segment  of  Minneapolis  (Fig.  III-l).  It  is  bounded 
essentially  by  Third  Avenue  and  the  outlying  railroad  complex  on  the 
northwest,  by  the  Mississippi  River  on  the  northeast,  by  Park  Avenue  on 
the  southeast,  and  by  Eleventh  Street  on  the  southwest.  The  center  of 
the  downtown  section  is  traversed  by  asphalt  streets;  and  the  periphery, 
by  streets  combining  brick  and  asphalt.  Main  business  thoroughfares 
Include  Hennepin  Avenue,  Marquette  Avenue,  and  Nioollet  Avenue  between 
Washington  Avenue  and  Twelfth  Street. 

The  ground  surface  varies  in  elevation  from  85 U feet  above  sea  level, 
at  Nioollet  and  Sixth  Street,  to  818  feet  at  First  Street  North  and  Port- 
land Avenue.  As  evidenced  by  the  A cross-section  line  on  Figure  111-6, 
the  gently  rolling  land  tends  to  slope  toward  the  Mississippi.  The  rail- 
roads, which  are  most  heavily  concentrated  along  the  northern  and  eastern 
edges  of  Dog  Area,  run  along  the  river;  only  at  the  northern  edge  are  they 
somewhat  depressed  below  the  general  ground  surface. 

Tree  cover  Is  particularly  extensive  along  the  southern  and  western  edges 
of  the  area  (Fig.  IH-7)o  No  trees  can  be  found  in  the  downtown  section. 

Along  the  railroad  tracks  are  factories  and  warehouses,  and  northwest  of 
First  Avenue  North  are  old  brick  and  steel  warehouses.  Oarages,  gas  sta- 
tions, small  manufacturing  plants,  and  other  types  of  commercial  buildings 
are  scattered  throughout  Dog  Area. 
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Office  building b are  predominant  in  the  downtown  section,  from  First  Arenue 
North  to  Third  Avenue  South,  and  from  Washington  Avenue  to  Tenth  Streeto 
Those  toward  the  center  of  town,  at  Hennepin  and  Washington  Avenues,  are 
oldj  those  at  Marquette  Avenue  and  Sixth  Street  are  of  comparatively  recent 
construction*  Structures  range  from  one-story  to  multistoried  buildings 
ouch  as  Foshay  Tower,  32  stories  high*  Descriptions  of  individual  buildings 
used  in  the  Dog  Area  field  tests  are  given  with  Figure  III--8,  the  oblique 
aerial  view  which  ....  ~ these  downtown  buildings* 

In  the  sou tlie  jl  and  western  portion  'f  the  area  are  residences  repre- 
senting so'  , of  the  oldest  structui  < in  Minneapolis,  The  typical  house 
ii„  two  or  three  stories  high,  of  ft  me  or  stucco  construction,  and  has  an 
attic*  It  is  generally  $ 0 years  old,  in  poor  condition,  and  equipped  with 
storm  windows  in  the  winter  and  with  screens  in  the  suaur.  The  numerous 
brick  apartment  buildings  are  approximately  20  years  old* 
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TOPOGRAPHIC  MAP  OF  DOG  AREA,  MINNEAPOLIS 


SECRET 

SECURITY  INFORMATION 


PAGE  48 


SECRET 

SECURITY  INfORMATION 
Figure  III-O 

Oblique  aerial  view  of  downtown  Minneapolis  showing  array  of  buildings  used  In  the  bop,  Area 
relonses.  Values  obtninod  from  snmplorn  placed  within  tiie  individual  buildinps  arc  tabulated 
in  Appendix  D (Ftps,  D-7,  D-19,  and  D-33).  See  also  Appendix  K (Tablo  F--1). 

1.  ANDRUS  PHIL, DING,  at  912  Nieollot  Avenue,  is  a commercial,  ten-stoi-y  buildinp  of  steel 
and  brick  construction.  Built  in  1900,  it  has  ono  full  floor  basement  and  double-hung, 
wood-sash  windows.  Storm  windows  are  not  used,  nor  is  thero  air  conditioning  on  tho  upper 
floors.  Steam  heating  is  supplied  from  an  outside  source  located  in  tho  Plymouth  Buildinp. 

2.  FIRST  NATIONAL  BANK  BUILDING,  a steel  and  concrete  structure  built  in  19lJi,  is  located 
at  Fifth  and  Uarquotte  Avenuo.  It  is  19  stories  hiph,  with  an  avorape  floor  space  of  10,000 
square  feet.  Banking  activities  are  conducted  only  on  the  first  four  floors;  the  remaining 
floors  are  used  commercially.  In  addition  to  two  full  basements,  the  building  has  a small- 
er basement  for  use  as  tho  power  room.  Coal  is  used  to  heat  the  promises.  Tho  fourth 
floor  is  tho  only  floor  that  is  air  conditioned  throughout;  on  all  other  floors  3 ingle-room 
units  are  placed  at  windows.  Thoso  windows  are  of  tho  double-hung,  atnel-3nah  type.  Thero 
are  no  storm  windows  in  the  buildinp. 

3.  NORTHWEGTERN  BELL  TELEPHONE  BUILD  PNG,  located  at  Third  and  Sixth  Streets,  is  a rein- 
forced concrete  structure,  26  stories  high.  It.  is  built  in  two  sentlons:  tho  first,  com- 
prising 11.  floors,  is  tho  older,  while  the  second  is  approximately  29'  years  old.  Average 
floor  space  for  tho  float  12  floors  is  20,600  squnro  feot;  for  the  next  five  floors,  19, 369 
square  feet;  and  for  the  IBth  floor  to  tho  roof,  20,600  square  feet.  Tt  has  three  full 
basements  and  steel-sash,  double  -hung  windows,  hut  no  storm  w Indows,  A1  r-condl  tioning  uni  ts 
are  omploved  'nly  in  the  cafeteria;  in  t.he  telephone-operator  rooms,  fans  are  used. 

It.  NORTHWESTERN  NATIONAL  BANK  BUILDING,  locatod  at  Sixth  SLreot,  and  Marquette  Avonuo,  con- 
sists of  16  floors,  although  sovornl  pnnthousos  give  it  a height  approximating  19  stories. 
Average  floor  space  is  29,000  square  foot.  TVonty-throo  years  old,  the  building  Is  of  con- 
crete and  steel  construction  to  tho  eighth  floor  and  of  roinforcod  concrete  1 the  six- 
teenth floor.  The  first  five  floors  are  usod  for  hanking  activities  and  tlin  upper  11 
stories  for  commercial  purpcoos.  Of  tho  two  hasomonts  In  tho  building,  one  Is  usod  for 
shops,  bank  vaults  and  storago,  and  tho  second  for  housing  tho  heating  and  power  facilitios. 
For  those  basements  and  tho  first  five  floors  only,  a contrnl  air-conditioning  unit  is 
employed.  Small  individual  units  are  installed  on  other  floors.  Two  largo  fresh-air 
ducts  are  locatod  on  tho  roof  hit  wore  not  used  during  the  Dog  Aron  rolonsc3.  Gas  is  tho 
primary  fuel  usod  to  heat  tho  promises,  while  oil  is  available  on  a stand-by  basis,  Tho 
building  employs  two  types  of  windows  — t.he  donblo-hung,  wood  sash  and  the  out-swung  stool 
casement.  For  the  latter  typo,  approximately  179  storm  windows  arc  provided. 

9.  BAKER  RUTLDTNO,  located  at  733  Marquette  Avenue,  is  constructed  of  reinforced  concrete, 
with  brick  exterior.  Erected  in  1D2R,  this  commercial  building  has  12  full  floors,  each 
consisting  of  approximately  P900  square  foot.  In  the  basement,  which  oxtends  lieyond  the 
floor  space  of  the  building,  is  located  the  central  power  plant  servicing  several  large 
structures  within  the  area.  Steam  heating  Is  supplied  by  the  central  heating  plant  loca- 
ted behind  Baker  Building,  There  is  no  air  conditioning;  however,  fresh-air  rlucts  are 
located  on  tho  roof.  The  building  is  nLso  equipped  with  Riche  Browne  windows,  which  are 
similar  to  steel  casements. 

6.  MEDICAL  ARTS  BUILDING,  located  at  329  Ninth  Stroot  South,  consists  of  two  sections:  tho 
first,  built  in  1929,  is  10  stories  high,  averaging  11, OCX)  square  feet  per  floor,  and  the 
second  section,  built  in  1929,  is  19  stories  high,  each  averaging  9ono  square  feot.  The 
building  is  constructed  of  reinforced  concrete,  with  a brick  exterior,  and  has  one  small 
basement  and  a sub-basement.  It  is  well-maintained  and  heated  by  vacuum  steam.  A fresh- 
air  duct  on  the  second  floor  is  used  in  the  basement.  There  are  no  storm  windows  in  the 
building. 

7.  FOSHAY  TOWER,  at  R21  Marquotte  Avenue,  is  a steel  and  concrete  building  constructed  in 
102b,  Tt  consists  of  32  stories,  each  averaging  6900  square  feet.  Tt  is  )jJ|7  feot  high, 
with  an  antenna  extending  another  160  feot.  Of  the  four  basements  in  the  building,  the 
first  and  second  are  used  as  garages,  the  third  as  the  power  plant,  and  the  fourth  as  a 
pump  room.  Steam  heating  ts  suppliod  from  an  out3ide  source  located  in  the  rear  of  the 
Baker  Building.  There  is  no  overall  a Ir-conditioning  .system  in  ibis  commercial  b'n’lding, 
though  single  air-conditioning  units  are  Installed  in  several  offices.  The  Riche  Browne 
windows  are  out-swung,  steol-sash  casements. 
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C6  EVALUATION  OF  AEROSOL-CLOUD  BEHAVIOR  IN  MINNEAPOLIS 

le  Dosage  Areas 


The  areas  within  selected  dosage  isopleths  (particle-minutes/liter)  hare 
been  measured  for  all  releases  except  in  those  oases  where  the  disposition 
of  the  samplers  with  respect  to  the  cloud  path  was  such  that  little  confi- 
dence could  be  placed  din  the  areas  derived  from  uncompleted  isopleths.* 

The  areas  enclosed  by  the  selected  isopleths  hare  been  plotted  against  ad- 
justed dosage  values  obtained  from  multiplication  of  the  dosage  by  wind 
speed  and  division  by  the  number  of  grams  of  FP  material  released.  The  re- 
sulting graphs  of  "Adjusted  Dosage-Area  Relationships"  are  presented  in 
the  appropriate  portions  of  Appendices  A through  E. 

The  consistent  use  of  one  set  of  dosage  values  in  the  isopleth  analyses 
precludes  having  the  same  set  of  Ct<*mph  per  gram  values  for  all  releases. 
Sines  the  area  values  are  also  non-uniform#  exact  comparisons  of  the  ad- 
justed dosages  and  related  areas  cannot  be  made  between  different  releases. 
The  isopleth  values  used  are  powers  of  10  the  areas  enclosed  within  these 
isopleths  are  listed  in  Table  111-1#  along  with  wind  speeds#  amounts  of 
FP  material  released#  and  other  data  pertinent  to  the  individual  release. 

Despite  the  lack  of  a standard  set  of  Ct°mph  per  gram  values#  comparison 
of  the  results  of  different  releases  may  be  made  in  a general  way.  When 
the  areas  included  within  the  dosage  isopleths  are  plotted  on  log  log  paper 
as  functions  of  the  corresponding  adjusted  dosages#  it  is  found  that  the 

♦Releases  not  included#  therefore#  are  FT°s  0012a#  0012c#  0012 ds,  0013a  - 
0013d#  0016a#  0016b#  0018b#  and  0018c. 
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plotted  points  for  both  short  line  and  point  releases  approximate  a straight 
line#  Therefore,  the  relationship  for  a given  dosage  per  gram,  wind  speed, 
and  area  enclosed  within  the  given  dosage  isopleth  may  be  expressed 

• Ak  * C.  The  lines  obtained  from  the  plot  of  values  for  different 
releases  have  similar  slopes } in  general,  a decrease  of  Ct°mph  per  gram  by  a 
factor  of  10  is  associated  with  an  increase  of  area  by  a factor  of  7,  The 
exponent  for  A in  the  expression  above  is  thus  established  as  1*18. 

To  investigate  the  effect  of  wind  speed  as  a possible  explanation  for  the 
lack  of  coincidence  of  the  plotted  values  for  different  releases,  the  ex- 
prassion  _ , A ® has  been  evaluated  for  all  corresponding  values 
of  Ct/gm  (particle-minutes  per  liter  per  gram)  and  A (square  yards)  and 
has  been  plotted  against  wind  speed  (stiles  per  hour)  in  a scatter  diagram 
(Fig.  III-9).  In  addition  to  the  tests  included  in  this  report,  this  dia- 
gram includes  points  obtained  from  FT»s  0003-0011,  which  were  reported  in 
JQR  3.  The  amounts  of  FP  material  released  ranged  from  1.5  grains  to  13*3 
grams  for  point  releases,  and  from  li*03  grams  to  23.5  grams  for  short  line 
releasee,  i,e.,  for  lines  less  than  1000  yards  in  length.  A plotting  code 
has  been  used  to  distinguish  certain  releasei  from  the  others.  FT  0008 
is  the  only  test  run  under  inversion  conditions  in  the  city,  and,  as  night 
be  anticipated,  the  values  are  relatively  high.  FT  0017,  which  was  run  in 
Dog  Area,  under  very  unstable  conditions  (Figs.  D»27,  D-28,  and  D-2?), 
shows  the  lowest  values. 

FT  0011  is  also  plotted  distinctively.  It  is  a daytime  test  with  winds  of 
3~U  mph  over  snow-covered  ground.  It  is  interesting  to  note  that  the 
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FIGURE  II 1-9 

HEMTIONSHIP  BETWEEN  WIND  SPEED  AND  THE  PRODUCT 
OF  DOSAGE  PER  GRAM  AND  AN  EXPONENTIAL  POWER 
OF  THE  AREA  ENCLOSED  WITHIN  THE  GIVEN  DOSAGE  ISOPLETH 


Point-source  releases 
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points  for  this  test  on  the  3.0  mph  vertical  line  were  obtained  from  FT 
0011c , for  which  the  release  was  made  at  surface  level.  The  other  imo 
releases , FT*s  0013,a  and  0011b,  were  made  from  a roof  35  feet  above  the 
ground,  and  yet  all  three  groups  of  plotted  points  are  consistent. 

A curve*  based  on  a value  of  3*10?  for  C in  the  formula  PA*.?P~  „ A1**®  * C, 

gm 

has  been  fitted  visually  to  the  points  of  the  scatter  diagram  (Fig,  III-9). 
The  suitability  of  this  value  for  C is  indicated  by  the  median  values  pre- 
sented in  Table  III-2,  The  data  included  in  this  table  are  only  from 
those  tests  run  under  nighttime  lapse  conditions. 
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The  0,(>  !.r>  mph  i.ukI  'pent  rungp  is  the  only  one  .for  which  the  extreme 

range  of  values  of  U exceeds  a factor  of  10,  This  range  la  also  the  only- 
one  below  6.5  mph  for  which  the  median  value  differs  from  the  visually 
fitted  value  of  JxlO?  by  more  than  27  per  cent. 

The  premise  that  the  effects  of  the  wind  on  the  dosage  within  a given  area 
can  be  compensated  for  by  multiplying  the  dosage  per  gram  by  the  wind 
speed  seems  open  to  question  when  the  wind  exceeds  six  mph.  For  the  lim- 
ited number  of  cases  in  which  the  wind  exceeded  six  mph,  the  proportional 
application  of  wind  speed  to  obtain  adjusted  values  of  dosage  per  gram 
gives  products  which  are  consistently  highor  than  the  average  of  the 
products  in  the  lower  wind  speed  ranges.  This  evidence  of  non-proportion- 
allty  supports  tJha  f indings  of  testa  conducted  in  Salisbury,  England.* 
These  tests,  performed  with  winds  ranging  from  5 to  10  mph,  shewed  some 
increase  in  area  with  an  increase  in  wind  speed, 

A comparison  was.  proeented  in  ,jQF  3 (Fig,  V-21,  p,  152)  of  average  dosage- 
area  relationships  for  daytime  tests  in  Minneapolis  and  Salisbury,  A 
revised  presentation  is  given  Lera  in  Figure  HI-10,  where  the  Minneapolis 
data  Imi  b.en  converted  to  the  units  used  in  the  original  presentation  of 
the  Salisbury  data.  Recent  tests  show  that  for  each  gram  of  FP  material 
released,  T.CxlO^  particle*'  have  become  airborne,  Hius,  one  particle- 
minute  pot  liter  is  equivalent  to  3.  .1x10  mlcrogram~minut.es  per  liter. 
Since  the  Salisbury  flow  rates  are  expressed  in  cubic  meters  per  minute, 

l>C.  M0  Aaneuaen,  "Diffusion  of  Smoke  Ln  a Built-up  Area,"  Port.on  Tech- 
nical Paper  No,  191,  191(1. 
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FIGURE  III-10 

DOSAGE-AREA  RELATIONSHIPS  FOR  DAYTIME  RELEASES 
IN  MINNEAPOLIS  AND  IN  SALISBURY,  ENQLAND 
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the  conversion  factor  applied  to  the  Minneapolis  values  stated  in  particle - 
minutes  per  liter  becomes  3«3*10-^.  These  converted  dosage  values,  divided 
by  the  number  of  grams  released,  then  become  comparable  to  the  Salisbury 
dosage  values,  which  are  expressed  in  miorograa-minutes  per  cubic  meter 
per  gram* 

2,  Crosswind  Integrated  Dosages  (CWID) 

CWID's  were  obtained  by  taking  the  area  under  the  curve  expressing  the 
dosages  Interpolated  from  the  isopleths  along  seleoted  orosswi^d  lines  ex- 
pressed in  yards.  To  enable  comparisons  to  be  made  between  releases,  the 
CVHD  values,  in  , yards,  have  been  divided  by  the  number 

of  grams  of  FT  material  released  and  multiplied  by  the  wind  speed  in  mph. 

Table  II 1-3  shows  median  values  and  the  range  of  values  for  CtfU)»mph  per 
gram  at  a distance  of  1000  yards  downwind  from  the  aerosol  source.  The 
prevailing  wind  speeds  indicate  that  the  aerosol  cloud  should  have  com- 
pletely passed  the  1000-yard  crosswind  line  in  each  case  before  the  end  of 
the  sampling  period.  Some  substantiating  evidence  ia  provided  by  the  use 
of  time-resolution  samplers  in  a few  releases.  In  the  final  sampling 
period,  the  maximum  count  shown  on  any  of  these  samplers  was  five  particles 
(Figs,  D-30  and  D-31)  or  an  incremental  dosage  of  less  than  one0 
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TABLE  IIJ-3 

VALUES  OF  CWID-MPH  PER  ORAM#  AT  1000- YARD  DCWNVTTND  DISTANCE 


BY  AREAS 

, BY  TIME 

OF  DAY, 

AND  BY  TYPE 

OF  SOURCE 

Time  of 

Type  of 

Number 

CWID'mph  per  Qraa 

Area 

Day 

Source 

of  Cases 

Median 

Range 

Able 

Day 

Point 

2 

1.8x103 

9.9* 102  - 

2.6x103 

Night 

Point 

9 

ii.2xlo3 

2.2x10*  - 

7.7x103 

Night 

Line 

k 

Ii*6xlo3 

2#lxl03  - 

7.3x10* 

Baker 

Night 

Point 

8 

S.UxlO?1 

l#8xl03  - 

2.1x10** 

Night 

Line 

3 

3.1X103 

2.5x103  - 

U.8xl0* 

Charlie 

Night 

Point 

2 

7.8x10** 

7.8x10**  - 

7.9x10** 

Dog 

Night 

Point 

6 

li.UxlCp 

0 

8.8x103 

Citywide 

Night 

Line 

k 

1.3x10** 

6.7x10*  - 

1.8x10** 

#WID  is  the  value  of  the  area  under  the  curve  expressing  the  dosages 
along  the  selected  crosswind  line  expressed  in  yards « 


Comparison  of  median  values  shows  the  highest  value  in  Charlie  Area  and 
the  lowest  during  the  daytime  in  Able  Area,,  Except  for  these  and  the 
citywide  tests,,  no  significant  difference  is  apparent  either  between 
testing  sites  or  between  different  types  of  source,. 

The  spacing  of  samplers  in  the  arrays  for  the  citywide  tests  was  neces- 
sarily greater  than  for  the  smaller  area  tests,.  Therefore,  the  confi- 
dence that  can  be  put  in  the  computed  CWID  values  for  the  citywide  tests 
is  correspondingly  less# 

FT  0020  in  Able  Area  is  of  particular  interest-  since  it  was  designed  to 
compare  the  CWID  values  at  downwind  distances  obtained  from  a point 
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release  and  from  two  line  releases  of  sufficient  length  to  hare  the  effect 
of  an  infinite  line  with  respect  to  the  sampling  array.  Figure  III-ll 
shows  the  plot  of  the  OVTCD*mph  per  gram  values  with  downwind  distance  In 
yards  for  the  three  releases.  It  will  be  noted  that  the  difference  be- 
tween the  values  for  the  point  release  and  either  line  release  is  generally 
less  than  the  difference  between  the  values  for  the  two  line  releases. 

This  relative  agreement  of  CWTD»aph  per  gram  values  between  the  point 
source  and  either  line  release  of  FT  0020  emphasises  the  similarity  be- 
tween the  results  obtained  from  the  other  point  releases  of  1.5  to  13,3 
grams  and  the  short  line  releases  of  111 ,3  to  23,5  grans.  No  significant 
differences  were  found  to  exist  between  the  two  types  of  releases  when 
the  area-dosage  per  gram  relationship  was  investigated  for  the  short  line 
releases  (FT»s  0011*  and  0019).  The  relationship  could  not  be  evaluated 
for  FT  0020  since  the  line  releases  were  of  infinite  length  with  respect 
to  the  sampling  array. 

Point-source  releases  on  a large  scale,  comparable  to  citywide  tests  FT's 
0022  and  0023,  in  which  1*00  to  800  grams  were  dispersed,  may  be  desirable 
to  investigate  the  extent  of  the  agreement  between  the  results  for  line 
and  point-source  releases. 

3.  Reproducibility  of  Dosage  Patterns 

The  general  appearance  of  the  dosage  isopleth  patterns  is  quite  similar 
for  releases  made  from  a given  point  within  a period  of  three  or  four 
hours,  provided  there  are  no  marked  changes  in  wind  or  stability  conditions. 
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FIGURE  III-ll 

RELATIONSHIP  BETWEEN  CWID’MPH  PER  ORAM  AND  DCWNWIND 
DISTANCE  FOR  FT  0020 


Release 


Amount  Wind 

(«»)  (rcph) 


FT  0020a  Lino (infinite)  23.7(offectivo)  U.l 
FT  0020b  Point  9.7  3.6 
FT  0020o  Line(infinito)  56,5 (effective)  3.U 
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This  similarity  can  be  seen  by  comparing  the  analysed  charts  for  given 
releases  of  a particular  test,  especially  those  in  Appendix  A for  the 
tvo  line  releases  of  FT  OOlUj  those  in  Appendix  B either  for  the  two 
releases  of  FT  0006  or  for  the  three  releases  of  FT  0019}  or  those  in 
Appendix  D for  the  three  releases  of  FT  0015 » 

The  dosage  patterns  for  FT  0007  (Figs,  B-17,  B-18,  and  B-19)  were  some- 
what different  from  those  for  the  releases  named  above  because  of  the  in- 
dicated marked  diversion  of  the  cloud  by  a river  gorge*  The  first  of  the 
three  releases  was  made  below  the  general  terrain  level  at  the  edge  of 
the  Mississippi  River,  and  the  others  were  made  well  baok  from  the  edge 
of  the  100-foot  gorge*  All  releases  were  made  from  the  south  side  of  the 
river  with  the  wind  blowing  from  the  south*  In  all  cases  there  is  stroxg 
evidence  that  the  cloud  was  displaced  along  the  river  gorge  in  a direction 
nearly  perpendicular  to  the  general  wind  direction.  It  appears  that  the 
lee  area  of  the  bank  on  the  side  from  which  the  wind  came  contributed  more 
to  the  lateral  displacement  of  the  cloud  than  did  the  exposed  bank  on  the 
opposite  side* 

Uo  Variations  of  Dosage  with  Height 

Seven  office  buildings  in  Dog  Area  were  used  in  FT»s  0015 , 00l6„  and  0017 
to  obtain  data  on  dosage  attenuation  with  elevation  above  the  groundo* 

'*  - ■ ■ * .1  I 1 I I — 1 ■ ■ ■ - ■ ■■■!■■  ■■■■»■—  1 - 

wDosage  values  obtained  from  samplers  placed  within  the  individual  build- 
ings are  tabulated  in  Appendix  D (Figs0  D-7,  D-19s  and  D-33)®  See  also 
Appendix  E (Table  E-l)« 
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Filters  were  exposed  outside  of  windows  at  different  heights  above  the 
ground  and,  in  most  cases,  samplers  were  also  operated  on  roofs • The 
greatest  height  at  which  filters  were  exposed  was  27  floors  above  the 
groundo 

When  expressed  as  percentages  of  the  ground-level  dosages,  a considerable 
range  of  values  was  obtained.  Table  IXI-Jj  shows  ranges  for  selected 
height  ranges.  The  median  values  and  the  ranges  within  which  the  middle 
half  of  th?  cases  fall  are  also  shown, 

TABLE  m«4 

VARIATION  OF  RELATIVE  DOSAGES  WITH  HEIGHT 
(Relative  Dosages  Expressed  as  Percentages  of  Ground-level  Dosages) 


sight  Range 
(floors) 

Number  of 
Samples 

Relative  Dosages 

Neal an 
Value 

w 

Range  of  Kiddle 
50*  of  Samples 
_ (*) 

Extreme 

Ran^e 

l — u 

33 

112 

76  - m 

19  - 3U7 

5-8 

21 

67 

20  - 97 

0 - lli3 

9-12 

35 

99 

77  - 126 

o - 196 

13  - 16 

16 

8li 

61  - 102 

7-136 

17  - 20 

2ii 

98 

68  - 356 

31  - 191 

21  - 27 

8 

86 

78  - 98 

5U  - nil 

Another  treatment  of  these  data  shows  an  interesting  difference  between 
FT  0017  and  the  other  two  Dog  Area  tests 0 The  mean  of  the  outside  values 
at  all  levels  for  a particular  building  in  a given  release  is  used  as  a 
base  figure  in  terms  of  which  all  dosages  are  expressed  as  percents.  For 
the  releases  of  a given  test,  mean  values  have  been  computed  for  selected 
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height  ranges#  These  means  are  based  on  all  buildings  which  showed  posi- 
tive dosages  on  any  release  during  a given  test*  These  data  (Table  111-5) 
show  that  dosages  for  FT  0017  were  relatively  greater  at  the  higher  levels 
than  near  the  ground,  a relationship  which  was  the  reverse  of  that  indi- 
cated to  exist  for  FT*s  0015  and  0016*  The  suspicion  thus  seems  to  be 
confirmed  that  a "bonfire”  condition  existed  during  the  conduct  of  FT  0017* 
particularly  during  the  last  two  releases. 


TABLE  III -5 

MEAN  RELATIVE  DOSAGES  IN  SELECTED  HEIGHT  RANGES 
FOR  THREE  DOG  AREA  TESTS 


Height  Range 
(floors) 

Number  of  Samples 

Mean  Relative  Dosa 

FT  0015 

FT  0016 

TT  0017 

FT  0015 

Tr  0016  F 

T 75017 

1 - u 

13 

8 

12 

131 

171 

79 

5-12 

2U 

18 

15 

98 

7h 

9h 

13  - 20 

16 

8 

15 

85 

75 

117 

5.  Penetration 

The  degree  that  the  aerosol  cloud  penetrates  buildings  has  been  investi- 
gated by  the  comparison  of  dosages  obtained  from  outside  and  inside  sam- 
plers** As  shown  above  for  the  Dog  Area  releases,  there  are  considerable 
variations  in  dosage  with  height  above  the  groundo  Hence  caution  is  re- 
quired in  computing  penetration  values  at  heights  well  above  street  level* 


*Dosages  for  these  inside  samplers  (Figs.  D-7,  D-19»  and  D-33)  indicate 
that  the  values  should  be  considered  conservative,  since  in  some  cases 
the  second  of  the  sequentially  exposed  filter  units  showed  a higher 
incremental  dosage  than  the  first.  A longer  total  sampling  period  might 
have  given  a greater  total  dosage0 
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Percentages  of  penetration  at  the  higher  levels  will  generally  be  lower 
when  based  on  an  outside  ground-level  dosage  than  when  based  on  an  outside 
dosage  at  the  level  of  the  inside  sample * The  comparison  of  the  inside 
and  outside  dosages  at  the  same  level  appears  to  be  a more  valid  procedure 
for  determining  the  percentage  of  penetration  and  has  been  used  to  obtain 
the  data  in  Table  III-60  This  procedure  has  required  the  frequent  use  of 
interpolated  values  since  outside  values  often  were  not  available  at  the 
level  of  the  inside  sample » Outside  ground-level  values  were  used  as 
bases  in  determining  basement  penetration. 

TABUS  III-6 

INSIDE  DOSAGES  RELATIVE  TO  OUTSIDE  DOSAGES 
AT  THE  SAME  HEIGHT  LE7EL  FOR  SELECTED  HEIGHT  RANGES 


Relative  Dosages 

Height  Range 
(floors) 

Number  of 

Samples 

Median 

Value 

<*> 

Range  of  Middle 
50$  of  Samples 
(*)_ 

Extreme 

Range 

{%) 

Sub-basement* 

27 

13 

0 • .31 

0 - 173 

Basement* 

31 

11 

0-30 

0-11*3 

1 ~ It 

20 

21* 

li*  - 52 

0 - 83l* 

5-8 

32 

16 

1*  - 3i* 

0 - 11*00 

9 - 12 

27 

10 

o - 25 

o — 652 

13  - 17 

10 

38 

12  - 76 

0-121* 

GROSS 

11*7 

15 

0-37 

0 - 11*00 

♦Dosages  at  this  level  were  compared  to  outside  ground-level 
dosages, 

"Sub-basement,"  as  listed  in  the  "Height  Range"  column  of  the  table,,  re- 
fers to  levels  two  or  more  floors  beneath  the  ground  floor,,  The  lowest 
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level  at  which  samples  were  taken  was  three  floors  b^low  the  ground  floor,, 
•"Basement" refers  to  the  first  floor  below  the  ground  floor.  The  highest 
inside  samples  were  taken  on  the  seventeenth  floor,. 

The  gross  median  value  of  U>$  for  ll*7  samples  taken  during  nine  releases 
is  of  the  same  order  of  magnitude  as  those  reported  in  J3R  3 f or  Clinton 
School  and  a number  of  residences.  Clinton  School  had  a gross  median 
value  of  234  based  on  71  samples  taken  during  12  releases.  The  gross 
median  value  for  the  residences  was  11.54  for  U2  samples  during  seven  re- 
leases. 

To  obtain  an  indication  of  the  frequencies  with  which  various  amounts  of 
penetration  were  achieved  at  the  various  height  ranges,  the  data  upon 
which  Table  III-6  was  based  have  been  treated  differently  and  presented 
in  Table  III-7. 

Table  III-7  shows  the  percentage  frequencies  of  inside  dosages  expressed 
as  percentages  of  outside  dosages  at  the  same  level  within  the  ranges 
indicated  by  the  column  headings  under  "Penetration  Ranges."  For  example, 
284  of  the  total,  ll*?  samples  showed  no  inside  dosages  when  outside  do- 
sages were  obtained  at  the  same  level,  and  114  of  the  3i*7  samples  showed 
inside  dosages  from  1 to  1Q4  of  the  corresponding  outside  dosages.  Addi- 
tion of  the  gross  values  of  the  last  two  columns  shows  that  204  of  the  in- 
side samples  were  greater  than  $0%  of  the  corresponding  outside  dosages,, 
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TABLE  III-7 


PERCENTAGE  FREQUENCIES  OF  INSIDE  DOSAGES  RELATIVE  TO 
OUTSIDE  DOSAGES  AT  THE  SAME  HEIGHT  LEVEL  FOR  SELECTED 
PERCENTAGE  RANGES  AND  SELECTED  HEIGHT  RANGES 


Height  Range  Number  of  Percent  of  Cases  in  Bach  Indicated  Penetration  Range 


(floors) 

Samples 

0 

1-10 

11-20 

21-50 

51-100 

>100 

Sub-Baa ement* 

27 

UU 

0 

15 

26 

11 

k 

Basement* 

31 

39 

10 

13 

29 

3 

6 

l — u 

20 

10 

10 

25 

30 

10 

35 

5 - 8 

32 

22 

16 

22 

19 

9 

12 

9-12 

27 

26 

22 

19 

11 

15 

7 

13  - 17 

10 

20 

0 

10 

30 

30 

10 

GROSS 

U*7 

28 

11 

18 

23 

11 

9 

^Dosages  at  this  level  ware  compared  to  outside  ground-level  dosages. 
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APPENDIX  "A" 


Figure  No,  FIELD  TEST  OOlU 


3 March  1 9$ 3 Page  No<> 


Two  Meter  Air  Temperature  Survey,  M-55,  and 
Summary  of  Regional  and  Local  Weather 

Temperature  Soundings,  St.  Cloud  Raob,  M-55 

Comparative  Temperature  Soundings, 

Minneapolis  Wirosonde 

Comparative  Temperature  Soundings, 

Minneapolis  Wiresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Wiresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Wirosonde 

Time  Resolution  Data,  FT  OOliib,  Sampler  No.  1 

Time  Resolution  Data,  FT  OOliib,  Sampler  No.  2 

Time  Resolution  Data,  FT  OOlUc,  Sampler  No.  1 

Time  Resolution  Data,  FT  OOliiC,  Sampler  No,  2 

Clinton  School  Sampler  Array  and  Results, 

FT  OOlii 

Adjusted  Dosage-Area  Relationships,  FT  OOli* 
Test  Array  and  Results,  FT  OOllja 
Test  Array  and  Results,  FT  OOliib 
Test  Array  and  Results , FT  OOltjc 


FIELD  TEST  0020 


18  March  19$3 


Two- Meter  Air  Temperature  Survey,  M-58,  and 
Summary  of  Regional  and  Local  Weather 

Temperature  Soundings,  St.  Cloud  Raob,  M-58 

Adjusted  Dosage-Area  Relationships,  FT  0020 

Test  Array  and  Results,  FT  0020a 

Test  Array  and  Results,  FT  0020b 

Test  Array  and  Results,  FT  0020c 
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SUMMARY 

(Survey 


OF  REGIONAL  AND  LOCAL  WEATHER 
3 March  1953 

M-55,  Supplemental  to  FT  OOlU) 


SYNOPTIC  SITUATION 

A strong  ridge  of  high  pressure  extended  from  the  Pacific  Northwestern 
states  eastward  to  the  Great  Lakes,  bringing  relatively  cold  air  across 
Minnescia.  An  intensifying  low  centered  over  Lake  Erie  served  to  in- 
crease the  surface  gradient.  There  was  some  evidence  of  a very  weak 
cold  frontal  passage  at  Minneapolis  on  the  evening  of  the  test.  At  the 
700-mb  level,  a broad  slow-moving  trough  extended  from  Saskatchewan 
southward  to  Texas  and  long-wave  ridges  lay  just  off  the  Atlantic  and 
Pacific  coasts.  The  resulting  gradient  wind  ever  Minneapolis  was  west- 
erly at  35  mph. 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Cloud  Dew  Wind 


Time 

(CST) 

Height 

(feet) 

Sky- 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 

(°F) 

Point 

Dir 

Speed 

(mph) 

1830 

20,000 

Broken 

15 

_ 

17 

12 

W 

11 

1930 

20,000 

Scattered 

15+ 

- 

m 

8 

WSW 

7 

2030 

None 

Clear 

15+ 

- 

13 

9 

WSW 

10 

2130 

None 

Clear 

15+ 

- 

13 

9 

WSW 

10 

2230 

None 

Clear 

15+ 

- 

111 

9 

w 

15 

2330 

None 

Clear 

15+ 

- 

13 

8 

W 

16 

# Average  cloudiness  sunrise  to  sunset:  100$ 

*»  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  1009.5  mb 

Ground  condition:  Twelve-inch  packed  snow;  main  streets  clear;  side  streets 

clear  but  50$  ice  from  daytime  melting;  lake  frozen 


Tree  cover:  None 


Feat  Above  Surface 
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• 0 Undeveloped,  Run  1 
- /fi\  Residential,  Run  2 


dry  \ 

Adiabatic  \ 

Lapse  Rate  V 


Temperature  °F 


FIGURE  A-3 

COMPARATIVE  TF.MPERATURP2  SOUNMiJOS 

Minnonpolis  Wirecondo 

Undeveloped  Vs  Residential  Aron 
2100  CST  3 Mar  19S'3 
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LI 


Undeveloped,  Run  2 1 . 

Residential,  Run  3 


FIGURE  A-l| 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Residential  Area 
2 POO  CST  3 Mar  19$3 
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Feet  Above  Surface 
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600 


• g | Undeveloped,  Run  3 
■A  Residential,  Run  li 


FIGURE  A-5 

COMPARATIVE  TEMPERATURE  SOUNDINGS 


Minneapolis  Wiresonde 

Undeveloped  Vs  Residential  Area 
2300  CST  3 Mar  1953 
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Feet  Above  Surface 
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Undeveloped,  Run  h 
Residential,  Run  5 


500 


1*00 


300 


200 


100 


7 


Temperature  °F 


FIGURE  A -6 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresondo 

Undeveloped  Vs  Residential  Area 
21*00  CST  3 Mar  1953 
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Figure  A-7 

TIME  RESOLUTION  DATA 

FT  OOlUb  3 Mar  1953 
Sampler  No.  1 


Total  No.  of  Particles!  1.79  x 10^ 

Flow  Rate:  10,2  liters/min 

Dosages  176  part-min/liter 


1 Time  (Minutes) 

Dispersal  Period 

'(2125  '-'"217$  *3o  CSYJ 
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Figure  A~9 

TIME  RESOLUTION  DATA 

FT  OOlliC  3 Mar  1953 
Sampler  No.  1 


Total  No.  of  Particles:  3*09  x 10^ 

Flow  Rate:  10.8  liters/min 


Dosage: 
3000  __ 


286  part-min/liter 


5 2000 


— 1 — 

1 • 

i . 

_L 

| 

* 

1 

u 

i 

| 

1 

1 

i 

■ 

• i • • 

• * i * 

1 i . 
i i . 

i » . 

i ■ . 

i • 

! i 

• 

i 

± 

V I i 


4-1  -U-  -!-t. 

. . , ! I . 

ill  i i 

; • ! i 1 1 

. . i i ii  , , 


i ' 1 • i 


5 io  15 


Time  (Minutes) 


Dispersal  Period 


Sampler  off 


20  2$ 
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CLINTON  SCHOOL  DOSAGES* 


Dosages  for  a Given  Release 


Sampler 

FT  OOlU'a 



mm 

A 

21* 

93 

62 

B 

3-2 

13 -U 

10-1* 

C 

T-T 

16-10 

9-T 

D 

2-T 

10-12* 

26-6 

E 

6 

90 

57 

F 

2 

23 

13 

G 

0-T 

164} 

9-3 

H 

15 

111 

6h 

I 

3-3 

16-16 

2-0 

J 

12 

105 

h9 

K 

18 

75 

65 

* Dosages  are  expressed  in  particle-minutes  per  liter}  T 
represents  trace  dosage,  i,e.,  a count  not  exceeding  1$ 
fluorescent  particles.  A single  entry  expresses  the  dosage 
obtained  from  a filter  unit  exposed  during  the  entire  sam- 
pling period  of  a particular  release.  Double  entries  for  a 
given  column  represent  incremental  dosages  obtained  with 
sequentially  exposed  filter  units.  Applicable  incremental 
periods  for  each  sampler,  as  well  as  full  sampling  periods 
for  each  release,  are  as  follows: 


Release 

Sampling  Period 

Incremental  Periods 

FT  00li*a 

2000-2100  CST 

2000-2016  CST 
201*5-2120  CST 

FT  OOlJib 

2120-2220  CST 

2120-2205  CST 
2205-22UO  CST 

FT  0011*c 

221*0-231*0  CST 

221*0-2325  CST 
2325-231*0  CST 

Figures  A-13,  A-lh,  and  A-15  (Appendix  A)  show  Building  No.  11, 
Clinton  School,  in  relation  to  the  grid  complex  and  the  dosage 
pattern  for  the  indicated  releases. 


Figure  A-13 

TFST  ARHAT  AND  RF-'iULTS 
FT  OOllia 


3 Mar  19*3 
2022  CST 


AFROBOL  OF.NFRAT  ION 

roint-aourco  roleoso  of  8.9  gms  of  NJZ  2266  over  n period  of  5 minutes  starting  at  2022  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  |||  . 

SAMPLING 

Location  and  Exposure 

Membrano-f il ter  sampling  equipment  located  at  102  stntions  as  shown  on  test-array  map  by  the  following  symbol: 

• Outdoor  sampler  at  height  botwoon  1 and  6 feet. 

liosnltB 

All  samplers  operated  to  measure  totRl  dosages.  In  addition,  samplers  in  Clinton  School  were  operated  incremen- 
tally] sampler  array,  full  sampling  periods,  and  applicable  incremental  dosages  are  presented  in  Figure  A-ll. 

Total  Dosage  ( partlcle-minutes/ilter) 

T » trace  dosage 

68  M • malfunction  or  data  missing 


METEOROLOGY 


100 


Dosage  contour  with  valuos  expressed  in  particle-minutes  per  liter. 


100 


Equipment  and  Measurement 


At  street  lovol,  wind  direction  continuously  recorded,  and  air  and  Burfaco  temeraturen,  wind  velocity,  and 
other  meteorological  ohoervations  taken  at  stntions  designated  © , © , and  © . 

Similar  observations  at,  rooftop  lovnl  (IS  fent  above  Burfaco)  and  wiresondo  ascents  mado  at  meteorological 
station  © . 


2106 


21033 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


2100  Balloon  track  representing  wind-drift  observation  at  the  timo  Indicated. 

Winds 

Street-level  winds  southwesterly  at  2.7  mph,  roof-level  winds  southwesterly  at  3.0  mph,  and  treetop  winds 
west-northwe3t  to  southwest  at  8-10  mph. 

Stability 

1.1]°  F lapse  from  6-300  ft. 


Sky 


Clear  during  test  period. 

Temperature 

16-17°  F at  2 meters  in  tho  test  area. 
Moisture 


Mixing  ratio  of  I ,li  gm/kgm  dry  air 


TEST  ARRAY  Atm  ikshi.tr 
FT  OOllib 


Figure  A-lli 


3 Mar  1953 
2125  CST 


AFROS OL  OFHKRAT  TON 

Line-source  release  of  ULi . 1 pee  of  N.I7,  2266  (nt  a rate  of  38.7  gms/mlle)  over  a poriod  of  li.5  minutes  starting  at 
2125  CST,  from  a blower  disperser  mounted  on  a moving  vohiclo, 

START  END  2000-ft  track  of  vehicle-mountod  blower  disperser  nt  the  indicated  starting 

(2125  CST)  (212900  CST)  and  stopping  times. 


SAMFI,  IDO 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  nt  102  stations  ns  shown  on  test-array  map  by  the  following  symbols! 
• Outdoor  sampler  nt  height  between  1 and  6 feet. 

A Time-resolution  sampler  with  station  number. 

Rosul  ta 

All  samplers  operated  to  measure  total  dosages.  In  addition,  snmplnrain  Clinton  School  were  operated  incromen- 
tnllyi  sampler  array,  full  sampling  poriod,  incremental  periods,  nnd  applicable  Incremental  dosages  nro 
presented  in  Figure  A-ll.  Time-nosolutlon  data  nre  given  in  Figures  A-7  and  A-8, 

Total  Dosage  ( pnrtlcle-mtmitos/litnr) 

• f t"  - trace  dosage 
58 

M - malfunction  or  data  misning 


METFOROLOOY 


100 


Dosage  contour  with  vnluos  expre3Sod  in  pnrticle-minute3  per  litor. 


Equipment  and  Measurement 

At  street  levol,  wind  direction  continuously  recorded,  and  air  and  surf aco  tomperatures , wind  velocity,  nnd 
other  meteorological  observations  taken  at  station"  ileslgnnted  IgJ)  , Qv)  , nnd  (Jr)  , 


2000 


Similar  observations  nt  rooftop  lovol  (35  foot  abovo  nurface)  nnd  wlresondo  ascents  made  nt  meteorological 
station  @ . 

2005 

■-'*  — — — 2 010  Virtual  wind  track,  the  length  ( ilrnwn  to  map  scale)  nnd  direction  of  onch  arrow 

representing  the  virtual  wind  travel  between  the  times  indicated. 


2000  balloon  track  representing  wind-drift  observation  nt  the  time  indicated. 


Winds 


Street-level  winds  west-southwestorly  at  2.9  mph,  roof-level  winds  .south-southwesterly  nt  li.l  miih,  nnd  treetop 
winds  west-northwest.  to  southwest  nt  8 - 10  aph. 


Stability 

1.2°  F lapse  from  6-300  ft. 


Sky 


Clear  during  test  period. 
Temperature 


l'l”  t.o  16°  F nt  2 meters  In  the  test  area. 


Me  In  lure 


Mixing  ratio  of  1 Ji  gm/kgm  dry  air 


TEST  ARRAT  ANP  RESULTS 
FT  OOlltc 


Figure  A-19 


3 Mar  1993 
22l|d  CST 


AEROSOL  OFNFRAT  TON 

T ine -source  release  of  1(1.2  gms  of  HJZ  2266  (nt  a rata  of  It9.2  gms/mtlo)  over  a period  of  9.17  minutoo  starting  at 
2?I|9  CST,  from  a blower  dlsperflar  mounted  on  a moving  volilele, 

START  - — - 1 » END  2000-ft  track  of  vehlcle-mountod  blower  disperser  nt  the  Indicated  startLng 

( 2 2I4 ^ CST)  (2290:10  CST)  and  stopping  tlmea. 


SAMIT,™ 


Location  arid  Exposure 


Hnmbrnno-riltor  sampling  equipment  located  nt  102  atntlona  as  nhown  on  tent-array  map  by  tho  following  aymbola: 
• Outdoor  sampler  at  hoight  botwonn  1 and  61  feet. 

A Tlmo-reaolutlon  sampler  with  station  number. 

Rasul ta 

All  samplers  operated  to  moaaure  total  dosages.  Tn  addition,  samplers  In  Clinton  School  wore  operated  incremen- 
tally) sampler  array,  full  sampling  period,  Incremental  porlodn,  and  applicable  incremental  dosages  are 

ereaeeied  <"  * 11.  T 1 ion  .Uli.,1  an-  c.ivcu  1,1  r:,.;r,.c  A 1 A...!  A 12. 


Total  Oosngn  (partlcla-mlnutos/llter) 

/ T - trace  don ago 
58 

M ■ malfunction  or  data  missing 


METEOROLOOY 


100 


100 


Dosage  contour  with  values  expressed  in  portlclo-mlnutos  por  litor. 


Equlpmnnt  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  obaorvntions  taken  nt  stations  designated  © , © , and  © , 

Similar  obeervations  at  rooftop  level  (19  feet  above  surface)  and  wiresondn  ascents  made  at  meteorological 
station  ® • 


2005 


2 0, Qi>  - 


2010 


Virtual  wind  track,  the  longth  (drawn  to  map  ncale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


2 00  0 balloon  track  representing  wind-drift  obeervation  nt  the  time  indicated. 


Winds 

Stroet-lovol  winds  west-southwesterly  at  3.6  mph,  roof-lovol  winds  west-southwesterly  at  10  mph,  and  t.roetop 
winds  west-northwest  to  oouthwost  at  8-10  mph, 

atablllty 

1.9*  F lapse  from  6-300  ft. 

Sk^ 

Clear  during  teot  period. 

Temperature 

lb. 7°  to  1^.7®  F at  2 met-era  in  the  tost  nrea, 

Moloturo 

Mixing  ratio  of  lji  pm/kffm  dry  a±r. 


FEET 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 

18  March  1933 

(Survey  M-38,  Supplemental  to  FT  0020) 


SYNOPTIC  SITUATION 

Associated  with  a 996-mb  low  centdr  300  miles  northeast  of  Duluth,  a 
weak  dissipating  cold  front passed  Minneapolis  the  night  before  the  test 
with  no  precipitation.  Light  snowfall  accompanied  the  passage  of  a sec- 
ondary cold  front  one  hour  prior  to  the  test  period.  Following  the 
secondary  front,  a fresh  mass  of  cold  air  in  a weak  high  moved  rapidly 
from  the  northwest.  At  the  700-mb  level,  a rapidly  moving  trough  passed 
from  Lake  Superior  through  Indiana  and  Arkansas  to  Texas,  and  ridges  lay 
over  the  Rockies  and  the  Appalachians,  The  700-mb  gradient  wind  over 
Minneapolis  was  northwesterly  at  hO  mph. 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover# 

Visibility 

(miles) 

Weather## 

Temp 

(°F) 

Dew 
Point 
(°F ) 

Wind 
Speed 
Dir  (mph) 

1830 

1900 

Broken 

13 

. 

33 

33 

W 

2li 

1930 

1900 

Scattered 

15 

— 

33 

31 

W 

20 

(gusty) 

2030 

2100 

Broken 

13 

33 

31 

WNW 

21* 

(gusty) 

2130 

2200 

Broken 

13+ 

- 

33 

27 

WNW 

20 

2230 

2300 

Scattered 

13+ 

— 

32 

23 

WNW 

2h 

(gusty) 

2330 

None 

Clear 

13+ 

- 

30 

20 

WNW 

20 

# Average  cloudiness  sunrise  to  sunset:  $0% 

##  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  1006, 8 mb 

Ground  condition:  Two  to  four-inch  packed  snow  and  ice;  1*0 % of  snow  gone 

streets  clear;  lake  frozen 


Tree  cover : None 
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Figure  A-17 
TEMPERATURE  SOUNDINGS 
St.  Cloud  Raob  18  Mar  1953 

WINDS  ALOFT  (Supplemental  to  Surrey  H-58) 

St.  Cloud 
18  Mar  1953 
2100  CST 


TEMPERATURE  °F 
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Ft  pirn  A-19 

TEST  ARRAY  AND  REMILTS 
FT  0G20a 


If)  Mar  19?3 
200?  CST 


AEROSOL  GENERATION 

Line-source  release  of  66,?  gme  of  N.I7.  2266  (nt  a rate  of  39  gma/mllo)  ovnr  n period  of  0.23  minutes  starting  at 
200?  CST,  from  a blower  disporanr  mounted  on  a moving  vehicle. 

START  ■ — ► END  9000-ft  track  of  vnlilcle-mountrd  blownr  disperser  at  the  indicated  starting 

(200?  CST)  (2013ill)  CST)  and  stopping  times. 


SAMFLINO 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  ld|  stations  as  shown  on  test-array  map  by  tho  following  symbols! 
• Outdoor  sandier  nt  height  botween  1 and  6 foot. 

© Outdoor  sampler  nt  height  abovo  or  below  goneral  terrain  lovol  as  indicated  by  note. 


Results 

All  samplers  operated  to  moasuro  totnl  dosages  during  full  sampling  period,  2000-2100  CST, 
Total  Dosage  (partlcle-minuteo/llter) 

^ T - trace  dosage 

M « malfunction  or  data  missing 


METEOROLOOY 


Dosage  contour  with  values  expressed  in  particle-minutes  por  liter. 


100 


Equipment  and  Measurement 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  volocity,  and 
other  meteorological  observations  taken  nt  stations  designated  © and©  . 


Similar  observations  at  rooftop  lovol  (3?  feet  above  surface)  made  nt  motoorological  station  © , whoro 

equipment  was  also  sot  up  for  wlroson<le  measurements. 


2003 


2000  . 


2010 

Virtual  wind  track,  the  length  (drawn  to  map  scnlo)  and  direction  of  each  arrow 
representing  the  virtual  wind  travol  botween  the  times  indicated. 


2000  balloon  track  representing  wind-drift  observation  nt  the  time  indicated. 


Winds 


Street-level  winds  west-southwesterly  at  3.6  uph,  roof-level  winds  westerly  nt  o.R  mph,  winds  nt  treetop 
westerly  at  10-1?  mph,  and  nhove  troetop  level  westerly  at  20-30  mph. 

Stability 

No  direct  measurement  s wiresonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
rnob  data  (Fig.  A-17)  indicate  adiabatic  conditions. 


Skjr 

Prokon  clourto  vrlth  ba30f  2100  ft  above  Mie  nurfneo. 
Tempera  tuna 

to  15,*)°  F at  2 motrrn  in  the  tent,  area* 

Mot a lure 


Mixing  ratio  oF  1 fyn/Upw  <\ ry  air. 


AND  MINNEHAHA  AVE 


Figure  A-19 

Test  Array  and  results 

FT  0020a  2005  CST 

18  MARCH  1953 


TFST  ARRAY  AND  RESULTS 
FT  0020b 


Figure  A -20 


If)  Mot  1951 
2125  GST 


AFROGOt,  QFNF.  HAT  ION 

Point-source  release  of  9*7  gms  of  N.TZ  2266  over  a period  of  5 mlnuloa  starting  at  2125  GST  from  a vehicle-mounted 
blower  disperser  located  at  point  |J|  . 

SWIM 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  lOfi  stations  as  ahcare  on  test-array  map  by  the  following  symbols: 
A Outdoor  sampler  at  height  between  1 and  6 feet. 

0 Outdoor  sampler  at  height  above  or  below  gnnoral  torrain  level  as  indicated  by  note. 


Results 

All  samplers  oporated  to 


measure  total  dosages  during  full  sampling  period, 
Total  Oosage  (particle-mlnutes/lltor) 

T - trace  dosage 


2120-2220  CST. 


nr*  i r.i/nuiiuvi  i 


100 


Dosage  contour  with  valuos  expressed  in  particle-minutes  por  liter. 
O 


Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surf ace  temperatures , wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © and  © , 

Similar  observations  at  rooftop  level  (15  feet  above  surface)  mado  at  meteorological  station  © , where 

equipment,  was  also  salt  up  for  wiresonde  measurements. 


2100- 


2105 


?U.0  Virtunl  wind  track,  tho  longth  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  botwoon  the  times  indicated. 


2100  Pal  loon  track  representing  wind-drift  observation  at  the  time  indicated. 


Winds 

Strent-level  winds  waat-northwnstrrly  at  l.P  mph,  roof-levol  winds  west-''orthweaterly  at  11.2  mph,  winds  at 
troetop  wostorly  nt.  10-15  mph,  and  above  treotop  level  westerly  nt  20-10  mph. 

Stability 

Ho  direct  measurement;  wiresotule  operations  precluded  by  relatively  strong  winds.  Those  winds  and  supporting 
rnob  data  (Fig.  A-17)  indicate  adiabatic  conditions. 


Skjr 

Proknn  clouds  with  basos  2200  ft  above  t.hc  surface. 
Tc  mpo  rature 

31,. 2"  to  3li.P*  F at  2 motors  in  the  to3t  area. 
Moisture 


Mixing  ratio  of  1.1  gm/kfO"  dry  n1r 


TKRT  ARRAY  ANP  RESULTS 
FT  0020c 


FI  (/urn  A -31 


lfl  Mar  19d’3 
?2)|S  CRT 


AFROS  CL  OFNF.RAT  ION 

l.lne-3ourco  release  of  161  gms  of  NJ7,  2266  (at  n rato  of  92. H gma/mlle)  over  a poriod  of  O.ftl  minutes  starting  at 
22ljd  CST,  from  n blowor  dlspereor  mounted  on  a moving  vehicle. 

START  ♦ FNP  9000- ft  trnck  of  vehlclo-mounted  blowor  dloporaer  nt  the  indicated  starting 

(22lt5  CST)  (27dlido  CST)  and  a topping  tlme3. 


S AHt’l.  TNO 

Location  and  Fxpoflu.ro 

Mnmbrnne-filter  sampling  equipment  locatod  at  lOli  3tatlona  ns  nhown  on  tent-array  mnp  by  the  following  symbols! 
9 Outdoor  aamplor  at  height  between  1 and  6 feet. 

9 Outdoor  nnspler  at  height  above  or  below  goneral  terrain  level  an  indicated  by  note. 


Reaultn 


All  aamplnre  oporated  to  mnnauro  total  doangen  during  full  Bantling  period,  22liO  - 23)jO  CST, 
Total  Poaage  ( pnrtlcle-minuton/lltnr) 


58 


T - l.rnc'i*  . lofism 


N ■ malfunction  or  data  missing 


^ Ilonngo  o<  ntour  with  valuen  expressed  In  particln-minutna  per  liter, 
100 


Kquipmnnt  and  Measure  mnnt 

At  otroet.  level,  wind  direction  eontlnuounly  recor-led,  and  air  and  aurfaco  tomi'ornturea,  wind  velocity,  and 
other  meteorological  oheorvatloai  taken  at.  atatlona  dnatgnnted  © and  © . 

Similar  obaervatlona  at  rooftop  level  (id  feet  nbovo  nurfacn)  mmln  at  meteorological  atntlon  , where 

equipment  wan  alao  net  up  for  wlreaon'le  measurements. 


100- 


MFTFOROIOOT 


Virtual  wind  track,  the  longth  (drawn  to  map  .icalo)  and  direction  of  each  arrow 
repreaentlng  tho  virtual  wind  travel  botwnen  the  times  indicated. 

balloon  track  representing  wind-drift  observation  at  the  timn  indicated. 

Win  da 

Stroot-levol  winds  wnnt-aouthwootorly  at  1.2  mph,  rooT-lcval  winds  westerly  nt  lli.O  mph,  winds  nt  troetop 
wnnterly  nt  10-ld  sph,  and  above  troetop  level  westerly  nt  20-30  mph. 

Stability 

No  direct  mnnsurnmnnti  wirosnndn  operations  precluded  by  relatively  strong  wind3.  Those  winds  nnd  supporting 
raob  data  (Fig,  A— 17 ) indicate  a'liabatic  conditions. 


2005 


2010 


2000 


_200§ 


Sky 


Scattered  clouds  with  bnsoa  2?00  ft  abovo  the  surface. 
Tempo raturo 

29. R*  to  10. d*  F nt  2 metern  In  the  tent  area. 

Mo ls  turo 


Mixing  ratio  of  2.0  gm/kgm  dry  air. 
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Figure  No« 
B“1 

B-2 

B-3 

B*J| 

b-5 

B-6 


FIELD  TEST  OOOg  26  January  19$3 

Two-Meter  Air  Temperature  Survey,  M-38,  and 
Summary  of  Regional  and  Local  Weather 

Temperature  Soundings , St„  Cloud  Raob,  M— 38 

Temperature  Soundings , Residential-Area 
Wiresonde 

Adjusted  Dosage-Area  Relationships , FT  0005 
Test  Array  and  Results,  FT  0005a 
Test  Array  and  Results,  FT  0005b 


Page  No> 

92 

93 

9U 

95 

96 

97 


B°7 


B-0 

B-9 


B-10 

BI1 

B-12 


FIELD  TEST  0006  28  .Tanuarv  1953 


Two-Meter  Air  Temperature  Survey,  M'-hO,  and 

Summary  of  Regional  and  Local  Weather  98 

Temperature  aouaoings,  9t»  uioua  KaoD,  IWiU  yy 

Temperature  Soundings,  Residential-Area 

Wiresonde  100 

Adjusted  Dosage-Area  Relationships,  FT  0006  101 

Test  Array  and  Results,  FT  0006a  102 

Test  Array  and  Results,  FT  0006b  103 


B~13 


B-lU 

b~i5 


B~l6 

B~17 

B-18 

B-19 


FIELD  TEST  OOP?  30  1953 


Two-Meter  Air  Temperature  Surrey,  M-itl,  and 

Summary  of  Regional  and  Local  Weather  10l* 

Temperature  Soundings,  Sto  Cloud  Raob,  M-l*l  105 

Temperature  Soundings,  Residential- Area 

Wiresonde  106 

Adjusted  Dosage-Area  Relationships,  FT  000?  107 

Test  Array  and  Results,  FT  0007a  108 

Test  Array  and  Results,  FT  0007b  109 

Test  Array  and  Results,  FT  OOOTff  110 


SECRET 


Page  90 


SI  <.  WKI  ! Y INFORMATION 


Figure  No0 
B-20 

B~21 

B-22 

B~23 


B-2U 

B-25 


B-27 

B°28 

B-29 


secre; 

SfCURITY  INFORMATION 


FIELD  TEST  0019 


I*  March  1953 


Two-Meter  Air  Temperature  Survey,  M-56,  and 
Summary  of  Regional  and  Local  Veather 

Temperature  Soundings,  St0  Cloud  Raob,  M-56 

Comparative  Temperature  Soundings, 
Minneapolis  Viresonde 

Comparative  Temperature  Soundings, 
Minneapolis  Wiresonde 

Comparative  Temperature  Soundings, 
Minneapolis  Viresonde 

Pioneer  Hall  (Building  No.  21)  Soapier  Array 
and  Results,  FT  0019 

Aujutn-eu  uoaage-Axea  delations  nip*,  FT  0019 
Test  Array  and  Results,  FT  0019a 
Test  Array  and  Results,  FT  0019b 
Test  Array  and  Results,  FT  0019«‘ 


Page  j 

111 

112 

113 

llii 

U5 

116 

117 

118 

119 

120 


B-30 

B-31 

B-32 

B-33 

B-3U 

B~35 

B-36 


FIELD  TEST  0021 21  March  1953 

Two- Meter  Air  Temperature  Survey,  M-59,  and 


Summary  of  Regional  and  Local  Veather  121 
Temperature  Soundings,  St,  Cloud  Raob,  M-59  122 
Adjusted  Dosage-Area  Relationship#,  FT  0021  123 
Test  Array  and  Results,  FT  0021*  121* 
Test  Array  and  Results,  FT  0021b  125 
Test  Array  and  Results,  FT  0021*  126 
Test  Array  and  Results,  FT  002Id  127 
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fC.URlTY  INf ORMATION 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
26  January  1953 

(Survey  M-38,  Supplemental  to  FT  0005) 


SYNOPTIC  SITUATION 

A 1000-mb  low-pressure  area,  centered  U00  miles  north-northwest  of  Minne- 
apolis, was  moving  east  at  20  mph,  An  associated  warm  front  with  scattered 
snow  showers  was  just  past  Minneapolis  at  test  time.  The  cold  front,  ex- 
tending northeast-southwest  over  northwestern  Minnesota,  was  approaching  at 
about  30  mph.  In  the  warm  sector  covering  the  test  area,  light,  westerly 
winds  prevailed.  At  the  700-nib  level,  a weak  low  system  north  of  Duluth 
produced  only  slight  perturbation  in  strong  westerly  flow  across  the  coun- 
try, The  700-mb  gradient  wind  over  Minneapolis  was  westerly  at  UO  mph. 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

1830 

HiOO 

Overcast 

6 

1930 

1000 

Overcast 

6 

2030 

U4OO 

Broken 

6 

2130 

None 

Clear 

6 

2230 

None 

Clear 

h 

2330 

None 

Clear 

h 

Weather** 

Temp 

(°F) 

Dew 

Point 

JZE2 

Wind 
Speed 
Dir  (mph) 

Haze 

28 

25 

SSW 

11 

Haze 

28 

25 

SSW 

9 

Haze 

29 

26 

SW 

7 

Haze 

27 

25 

SSW 

8 

Fog 

25 

23 

S 

10 

Fog 

2k 

22 

E 

3 

* Average  cloudiness  sunrise  to  sunset:  100/6 

**  And/or  restrictions  to  visibility 

Sea-level  pressure  at  2130  CST:  1012,5  mb 

Ground  condition:  Frozen  six-inch  base;  snow  dirty;  streets  two-inch 

packed  snow  and  ice;  river  free  running,  open  water? 
lake  frozen,  snow  covered 


Tree  cover : Bare 
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Figura  B-2 

TEMPERATURE  SOUNDINGS 

WINDS  ALOFT 
St,  Cloud 
26  Jan  1953 
2100  CST 


St.  Cloud  Raob  26  Jan  1953 
(Supplamantal  to  Survay  M-38) 
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Feet  Abo*  3 Surface 
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•A. 

A. 

A> 


2000  CST 


2100  CST 


2200  CST 


Curve  for  Run  /2\  from  6U0  ft.  to 
700  ft.  represents  a single  value, 
not  the  graphically  averaged  ascent 
and  descent  value  normally  plotted. 


% 

\ 

<v 


Dry1  ’ ! 

' Adiabatic 

v Lapse  ' 

, \ luu*» 

I \ 


v ! : • 

\ 

A-„ 


■■•.A  A A a A 


Temperature  °F 


FIGURE  B-3 

TEMPERATURE  SOUNDINOS 
Minneapolis 

Rooidontlal-Arsa  Wiresonde 
M-38  26  Jan  1953 
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FIGURE  B4* 


ADJUSTED  DOSAGE  - AREA  RELATIONSHIPS 
FT  0005  26  Jan  1953 


Fii»iirn  n-‘» 

TOT  AWAY  A'J”  ipwi.T S 
FT  (W'« 


Jan  1>‘  1 
?n?? 


AFROS  01  qPMFRATTPN 

Folnt—nourcn  relearn  of  10.N  pms  of  N.I7  *?/.&  over  a i «r« f ' i «'»•  < of  1 minutes  at  ari  lnjr  d ?n??  VT  from  a veh  ‘ eie-*vmlr 
blower  disperser  located  it  T'« ■ini.  . 

SAMPT  n<» 

T.ontlon  and  Ftjvvi urn 

Mcmbranc-Pl  H nr  mmpllnr  oqulfmid  1. »•••»!«•  I n l -:t  it.  Iona  ns  shown  "n  *.»•  ;i I -array  m\p  by  the  fnllnwlnr  symbols  : 

0 <Mt  knii*  simpler  at  helrlit  bet  von  1 in  I (>  I'm- 1 , 

© ill-door  sampler  ai  Imi.’lit  ab  *vn  . r be  1 w peiier.il  terrain  level  am  |n-l ;..*itod  by  nob*. 

Results 

All  samplers  operated  to  measure  total  !»vn,».  s Hr  I. up  r,ill  Mri|  1 i nr  period,  ?(K«W1()''  ^,!T, 

Total  lips  ape  (j  *irt  |n  lc-mlnuko:i/l  If  or) 


iMi.uii  t mu  oi'  lata  mis.slnp 


IUU 


} 

( 

100 


wi«[i  v.HH'H  »x:  rrn.iP'i  in  panic  l»»-n  nnt.es  ; or  iiht, 


MFTFOWf/^Y 


Fqn lppy>nt.  and  Measure men t 

Al,  street  lavol,  wind  Hroetion  eont  Inimus  1 v reeop  H !,  aril  air  an!  surface  t ^mi'oratum , wind  v'lx'ity,  and 
nUior  motrnrolnp|''al  j*v  it  bum  t alon  at  '‘no  <>r  m u*c  of  the  at  at  ban.*:  les  Ipna! n 1 , and  • 

V/ 1 mondr  nsc«nl.*i  na do  at  mntrorobr {ral  station  , il  th<*  ,,n!vrra|tv  : ark 5 nr  I d.. 


2103 


2100 


2110  Virtual  wind  track,  tha  length  (drawn  t-o  nap  seal®)  and  direction  of  each  arrow 
^ representing  the  virtual  wind  trnvol  between  tha  lima  indicated. 


Winds 


*!£° 


Balloon  track  rej rcsont ing  the  wind-drift  observation  at  tha  time  Indicated. 


Street-level  wlnde  south -south woo trrl y at  h .9  mph. 


Stability 

1,8*  y lapse  from  6 - 300  ft. 


sjz 

Broken  cloude  with  banes  lijOO  ft  above  the  surface. 
Temperature 

28.^*  to  29, *i*  F at  2 meters  In  the  toot  area. 

Mo  in  tu  re 


Ml* Inn  ratio  of  2.9  gj n/kgm  rlry  air. 


SCALE  IN  FEET 


r-r.T  ARRAY  ASn  HKSMT.pi 
KT  000*>b 


K lniro  B*/> 


26  Jan  19^3 
213fl  CST 


A FROG  Oh  iiFI.TR  AT  TOM 

Point. -source  rnlnnso  of  ft.o  pmn  of  NJ?.  2266  over  a period  oT  ^ ml  nu  ton  start,  inn  at  213P  GST  from  a vehicle -mounted 
blower  disperser  located  at  point  . 

SAMPLING 

Location  and  Exposure 

Membrane-filter  nampl  Inp  equipment  located  at  atatlonn  an  shown  on  tent-array  map  by  the  follow  ini*  symbols* 
# Outdoor  sampler  nt  hripht.  between  1 and  6 fort. 

Q 'Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  Indicated  by  note. 


Results 

All  samplers  operated  to  measure  total  donnpos  durinp  full  onmpllnp  period,  2110-2230  CST, 
Total  Dosage  (par 1. 1 ele-mlnnten/1  Iter) 

T - trace  do nape 

M ■ malfun^i  Ion  or  dntn  m1snlnr» 


1 


I).  in are  contour  with  values  ox:  rnaaeil  in  nnrl-tcln-mtnnt.oa  non  lii.pi* 


ido 


MRTSonnr.ooY 


Equipment  and  Measurement. 

At  streot.  level , wln'l  direction  continuously  moor,  led,  and  nlr  nn  l surface  tempernturoa , wljid  velocity,  and 
other  metooroloi’lcal  observation.1!  tnkrn  nt  one  or  more  of  the  stations  'tea  Innate <1  © , © , anrl  Q , 

Mlrosomlo  ascents  mn.-le  at  met. enrol  or  leal  nt.at  Ion  © , nt  the  University  parking  lot. 


2105 


2100, 


2h0  Virtual  wind  track,  the  lenrth  (drawn  to  map  Beale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travol  botwnon  the  times  indlcetod. 


Winds 

Strent-lovel  winds  southerly  at  li.2  mph. 
Stability 

2.2*  F lapse  from  6-300  ft. 

SJ2 

Clear  during  test  period. 

Temperature 

26*  - 27*  F at  2 meters  in  the  test  area. 
Moisture 


Mtxlnp  ratio  of  2,h  cm/kpm  dry  nlr. 


SCALE  IN  FEET 


2100  CST  28  JANUARY  1953 

(SUPPLEMENTAL  TO  FT0006) 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
28  January  1953 

(Survey  M-UO,  Supplemental  to  FT  0006) 


SYNOPTIC  SITUATION 

A filling,  stationary  frontal  system  extended  from  British  Columbia  east- 
southeast  to  eastern  Iowa,  and  shallow  waves  along  this  system  were  accom 
panied  by  widespread  snowfall,  A weak  1020-mb  high-pressure  area,  cen- 
tered 600  miles  north-northwest  of  Minneapolis,  supplied  cold  continental 
Arctic  air  across  Minnesota,  At  the  700-mb  level,  a long-wave  ridge  over 
the  Rockies  and  trough  over  the  Appalachians  resulted  in  a west-northwest 
crly  'ivlLuiit  ut  ZZ  mpu  <J vor  mimeapoxis* 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Tamp 

(°fl 

Dew 

Point 

(°F) 

Wind 
Speed 
Dir  (mph) 

1830 

6,000 

Scattered 

15 

10 

1 

NW 

7 

1930 

20,000 

Scattered 

15+ 

- 

8 

0 

WNW 

7 

2030 

None 

Clear 

15+ 

- 

7 

-3 

WNW 

6 

2130 

None 

Clear 

35+ 

- 

6 

-3 

WNW 

8 

2230 

None 

Clear 

15+ 

- 

5 

~h 

W 

7 

2330 

k,  100 

Scattered 

15+ 

mm 

5 

-h 

WNW 

6 

# Average  cloudiness  sunrise  to  sunset:  90 % 

**  And/or  restrictions  to  visibility 

Sea-level  pressure  at  2130  CST:  1021,0  mb 

Ground  condition:  Four-inch  packed  snowj  main  streets  clearj  secondary 

streets  packed  snow  and  icej  lake  frozen 


Tree  cover:  None 


Feet  Aty  >ve  Surface 
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FIOURE  B-9 

TEMPERATURE  SOUNDINGS 
Minneapolis 

Residential-Area  Wiresonde 
M-UO  28  Jan  1953 


Pag#  100 
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Are»  (yd?) 


?«(•  101 


SECRET 

SECURITY  INFORMATION 


TEST  ARRAY  AND  RESULTS 
FT  0006* 


Figure  B-li 


28  Jen  1953 
2015  CST 


AEROSOL  OEHE RATION 

Polnt-aouroe  release  of  9.0  gms  of  NJZ  2266  oyer  a period  of  5 minutes  starting  at  2015  CST  from  a vehicle -mounted 
blower  disperser  located  at  point  |jp  . 

SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  83  stations  as  shown  on  test-array  map  by  the  following  symbols! 
# Outdoor  sampler  at  height  between  1 and  6 feet. 

O Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  2000-2100  CST. 
Total  Dosage  (partlcle-mlnutes/liter) 

T - trace  dosage 

- nuui unction  or  data  miasing 


— OO 


100 


100 


Doaago  contour  with  valuea  sxnrBaaed  In  — 


fETEOROIOOY 


Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surfaco  temporatiu-es,  vdjnd  velocity,  and 
other  meteorological  observations  taken  at  one  or  more  of  the  stationa  designated  @ , © •,  and  © . 

Wtresonde  ascents  made  at  meteorological  station  © , at  the  University  parking  lot. 


21 flfll 


*is>6—  — ilLO  Virtual  wind  trade,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


?1P°  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  northwesterly  at  1.3  mph,  and  treetop  win*  predominately  northwesterly  at  6-7  nph. 
Stability 

1.2*  F lapee  from  6-300  ft, 

Z 

Clear  during  test  period. 

Temperature 

8.5*  to  10*  F at  2 meters  In  the  teat  area. 

Moisture 


Mixing  ratio  of  0,8  gm/kgm  dry  air 


SCALE  IN  FEET 


F igtire  P-12 

TET  ARRAY  AND  RESULTS 
FT  0006b 


28  Jnn  19C3 
2U|8  CST 


AKROSOL  OENF.RATION 

Point-source  release  of  9.6  gms  of  JLTZ  2266  over  n period  of  5 minutes  starting  at  21)4°  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  ||l  , approximately  5 feet  above  the  river  level. 

SAMPLINO 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  83  stations  as  shram  on  test-array  map  by  the  following  symbols! 
0 Outdoor  sampler  at  height  botwoen  1 and  6 foot. 

6 Outdoor  sampler  at  hoight  above  or  below  general  terrain  level  as  indicated  by  note. 


Results 

All  samplers  operated  to  measure  total  dosages  during  full  sampling  rerlod,  2130-2230  CST. 
Total  Dosage  (partlclo-mlnutos/llter) 

T ■ trace  doange 


’98 

/O 


M ■ malfunction  or  data  missing 


IQQS  i I'wnr,*7  A.i/1 1 tawin'  fiuu  v/uuos  oxproonen  in  partic Le-mt nutos  per  liter, 

100 


METEOROLOGY 


Equ ipment  and  Mea8urement 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  obscrvatlona  taken  at  one  or  more  of  thu  stations  drsignntori  © , © , And  © « 

V/iresonde  Asconta  made  at  rrtoorological  station  > at  tha  lJnivrrelty  parking  lot. 


8I08__  _3j|0 


2100' — ' 


2J00 


Virtual  wind  traok,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


Balloon  traok  representing  wind-drift  obeervatlon  at  the  time  indicated. 


Wind, 

Street-level  winds  northwesterly  at  1.6  mph,  and  treetop  winds  predominately  northwesterly  at  6-7  rph. 
Stability 


1.3*  F lapse  from  6 to  300  ft. 


Sky 

Clear  during  test  period. 

Temperature 

7.5*  to  8.5*  F at  2 mstare  in  the  test  area. 
Moisture 


Mixing  ratio  of  0.8  gm/kgm  dry  air, 
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SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
30  January  19!?  3 

(Survey  M-i*l,  Supplemental  to  FT  0007) 


SYNOPTIC  SITUATION 

A deepening  low-pressure  system,  moving  rapidly  eastward,  passed  200 
miles  to  the  north  of  Minneapolis  during  the  test  period.  The  associ- 
ated warm  front  extended  to  the  south-southeast,  and  the  cold  front  to 
the  west-southwest.  Neither  front  passed  the  station  during  the  test 
period,  but  very  light  intermittent  snow  was  observed.  A strong  high- 
pressure  cell,  1000  miles  north-northwest  of  the  station  was  supplying 
cold  continental  Arctic  air  to  the  north  side  of  the  system.  At  the 
700-mb  level,  a weak  ridge  along  the  Atlantic  coast,  a stronger  ridge 
along  the  Pacific  coast,  and  a shallow  trough  extending  from  Wisconsin 
to  Texas  produced  a west-northwesterly  gradient  wind  of  38  mph  over 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 

C°F) 

Dew 

Point 

m 

Wind 
Speed 
Dir  (mph) 

1830 

700 

Overcast 

3 

Snow  grains 
and  fog 

25 

22 

S 

11 

1930 

500 

Overcast 

3 

Snow  grains 
and  fog 

25 

22 

SW 

10 

2030 

300 

Overcast 

2| 

2-1 

Snow  grains 
and  fog 

2k 

22 

SSW 

12  . 

2130 

Uoo 

Overcast 

Snow  grains 
and  fog 

25 

23 

S 

12 

2230 

7500 

Overcast 

3 

Fog 

25 

23 

SSW 

6 

2330 

9500 

Broken 

h 

Fog 

26 

23 

SSW 

8 

* Average  cloudiness  sunrise  to  sunsets  100% 

**  And/or  restrictions  to  visibility 

Sea-level  pressure  at  2130  CSTr  1011,2  mb 

Ground  condition!  Four-inch  to  six-inch  base  snow}  main  roads  clear;  ice 

in  spots;  residential  and  side  streets  two-inches  packed 
snow  and  ice;  river  open 


Tree  cover : None 
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WINDS  ALOFT 
St.  Cloud 
30  Jan  1 953 
2100  CST 


Figure  B-lli 

TEMPERATUKE  SOUNDINGS 

St,  Cloud  Raob  30  Jan  1953 
(Supplamental  to  Survey  M-^l) 


No  Data 


S' 

3000 


0900  CST 


r" 


/$l  Jan 
/ 0900  CST 


30  Jan 
2100  CST 


I-  V 


TEMPERATURE  °F 


[ Surface  at  1039* 

30 
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At  ova  Surface 
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-t  t 


: •»»«!  /3  V,- . ?2cb;  c« . . • : i 

Curves!  for/tffuna  and  TjVvraridj  !T“ 

for  Ruh;  ;/l\  froir^  one  meter  tb;  17Q  | • 


t!,:  2<5do'C3i  :r. 

j,‘  ' 210J3  CSS  • j 
/Z\  , 2200;  CSS  ! ! : 


l-X- 

II'  V 


feet*  represent  single  vjaluee,  not  tfie-  I . 
graph! Bally  averaged! ascent ianl  descent!  i 
values  yhiah  a^e  normally;  plqttpd*  ; ; ; H j 

. . . . : . • I ■ • 1 ■ 1 • 1 1 • 1 i 1 • ! 


XT 


Temperature  °F 


FIOURE  B-l 5 
TEMPERATURE  SOUNDINGS 
Minneapolis 

Residential -Area  Wiresonde 

M-U  30  Jan  1953 
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TEST  ARRAT  ANT)  RESXTS 
FT  0007* 


Figure  B-17 


30  Jan  1953 
2012  CST 


AEROSOL  GENERATION 

Point-source  release  of  8.3  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2032  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  |£|  . 

SAMPLING 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  75  stations  as  shown  on  test-array  map  by  the  following  symbols: 
• Outdoor  sandier  at  height  between  1 and  6 feet. 

O Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  Indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosages  during  full  sampling  period,  2000-2100  CST. 

Total  Dosage  (partlcle-mlnutesAlter) 

T - trace  dosage 
M ■ malfunction  or  data  missing 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


METEORCLOOT 

Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © and  © . 

Wlresonde  ascents  made  at  meteorological  station  © , at  the  University  parking  lot. 


2I0JD-- 


2105  2110  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 

representing  the  virtual  wind  travel  between  the  times  indicated. 


Balloon  track  representing  wind-drift  observation  at  the  tin*  indicated. 

Winds 

Street-level  winds  southerly  at  3.8  mph,  and  treetop  winds  south  to  southeasterly  at  irph. 
Stability 

2.3*  F lapse  from  6-300  ft. 

Overcast  clouds  with  bases  300  ft  above  the  surface. 

Temperature 

23.9*  to  2U.9*  F at  2 meters  in  the  teat  area. 

Moisture 


Mixing  ratio  of  2.U  gm/kgm  dry  air, 
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Figure  H-18 


30  Jan  1953 
2137  CST 


AEROSOL  OENE RATION 

Point-source  release  of  R.7  gms  of  NJZ  2266  over  a period  of  5 minutes  start  ing  at  2137  CST  from  a vehicle -mounted 
blower  disperser  located  at  point  |||  . 

SAHH.INO 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  75  stations  as  shown  on  test-array  map  by  the  following  symbols: 
• Outdoor  anraplor  at  height  between  1 and  6 feet. 

0 Outdoor  sampler  at  height  above  or  below  genoral  terrain  level  as  indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosages  during  full  sampling  period,  2130-2230  CST. 
Total  Dosage  (partlcleweinutes/litor) 

^ T « trace  dosage 

m, 

M - malfunction  or  data  missing 


METEOROLOGY 


^ Dosago  contour  with  values  expressed  in  particle-minutes  por  liter. 

100 


Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  rocordnd,  and  eir  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  ilosignated  @ and  @ . 

Wlrooonde  ascents  made  at  meteorological  station  © , at  the  University  parking  lot. 


2106 


2IOp 


— eyo 


Virtual  wind  track,  the  longth  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  tho  times  indicated. 


Winds 

Street-lovel  wlnde  southerly  at  3.0  mph,  and  treetop  winds  south  to  southeasterly  at  5-6  mph. 
Stability 

1.6'  F lapse  from  6-300  ft. 

5*2 

Overcast  clouds  with  bases  1*00  ft  above  the  surface. 

Temperature 

23.9*  to  2I4.3*  E at  2 meters  in  the  test  area. 

Moisture 


Mixing  ratio  of  2.6  gm/kgm  dry  air. 


SCALE  IN  FEET 
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Figure  B-19 


30  Jan  1953 
2305  CST 


AEROSOL  GENERATION 

Point-source  release  of  6.3’  gw  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2305  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  |J|  . 

SAMPLING 

Location  and  Exposure 

Membrane-filter  ssnpling  equipment  located  at  75  stations  as  shown  on  test-array  map  by  the  following  symbols: 
# Outdoor  sampler  at  height  between  1 and  o feet. 

O Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  2300-21:00  CST. 

Total  Dosage  (partlcle-wdnutes/liter) 

T • trace  dosage 

M - malfunction  or  data  missing 

'58 


METEOROLOGY 


100 


X? 

100 


Dosage  contour  with  values  expressed  in  particle -minutes  per  liter. 


Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  *id  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  one  or  more  of  the  stations  designated  @ , © , and  © . 

Wiresonde  ascents  made  at  meteorological  station  ©,  at  the  University  parking  lot. 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 

Balloon  track  representing  wind-drift  observation  at  the  time  indicated,  "m 


Street-level  winds  south-southeasterly  at  2.U  qph,  and  treetop  winds  south  to  southeasterly  at  5-6  mph. 
Stability 

1.7*  F lapse  from  6-300  ft. 

Overcast  cloudr  with  bases  7500  ft  above  tlu  surface. 

Temperature 

2U.3*  to  2U.9*  F at  2 meters  in  the  test  area. 

Moisture 

Mixing  ratio  of  2.6  gm/kgm  dry  air. 


3i° 5 mo 


210 £ 


2100 


SCALE  IN  FEET 


SUMMARY 

(Survey 


OF  REGIONAL  AND  LOCAL  WEATHER 
U March  1953 

M-56,  Supplemental  to  FT  0019) 


SYNOPTIC  SITUATION 

Most  of  Minnesota  was  covered  by  a cyclonic  stream  of  cold  air  associated 
with  a 978-rab  low-pressure  center  over  Quebec.  Rapidly  variable  cloudi- 
ness and  infrequent  light  snow  showers  accompanied  a moderate  wind,  which 
varied  considerably  in  speed  during  the  test  period.  At  the  700-mb  level, 
a northwesterly  gradient  wind  of  U5  mph  was  due  to  a long  wave-length  pat- 
tern consisting  of  a broad  trough  extending  from  Quebec  to  Florida  and  of 
a strong  ridge  over  the  Pacific  coast. 


wCiAiimn  Kirunio  rnun  wuj_dj-^n*rinDn-Ufi.Li'i  riauu  \niiwiCArui >xo ; 


Tima 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 

(°F) 

Dew 

Point 

(°F) 

Wind 
Speed 
Dir  (mph) 

1830 

12,000 

Broken 

15+ 

19 

10 

WSW 

13 

1930 

11,000 

Broken 

15+ 

- 

18 

11 

WSW 

11 

2030 

11,000 

Scattered 

15+ 

- 

17 

9 

WSW 

12 

2130 

U,200 

Scattered 

15+ 

- 

17 

11 

WSW 

12 

2230 

3,500 

Scattered 

15+ 

- 

17 

10 

WSW 

15 

2330 

U,ooo 

Scattered 

15+ 

- 

16 

10 

W 

15 

* Average  cloudiness  sunrise  to  sunset:  6(# 

**  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  1009.8  mb 

Ground  condition:  Twelve-inch  packed  snow;  main  street  clear;  side  streets 
clear,  but  icy  because  of  melted  snow;  river  tempera- 

ture 3h°  F 


Tree  cover:  None 
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Figure  B-21 

TEMPERATURE  SOUNDINGS 

WINDS  ALOFT 
St.  Cloud 
U Mar  1953 
2100  CST 

St.  Cloud  Reob  1*  Mar  1953 
(Supplemental  to  Surrey  M-56) 

0900  031/ 


TEMPERATURE  °T 


r rr>n  n*r 


Fe it  k jOyb  Surface 
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FIGURE  B-22 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Residential  V®  Business  Area 
Run  1,  1900  CST  h Mar  1953 
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Fee  t i oove  Surface 
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FIOURE  B-23 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Residential  Vs  Business  Area 
Run  2,  2000  CST  U Mar  1953 
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Pa««  lib 


Feet  Abov)  Surface 
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FIGURE  B-21* 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Residential  Vs  Business  Area 
Run  3,  2100  CST  It  Mar  1953 
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SAMPLER  ARRAY 
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PIONEER  HALL  DOSAGES# 


Dosages  for  a Oiven 

Release 

Sampler 

Location 

FT  0019a 

FT  0019b 

FT  00i£c 

A 

Surface** 

5 

13 

23 

B 

1st  Floor 

5-o 

12-0 

0-15 

C 

2nd  Floor 

2-0 

6-0 

U-o 

D 

2nd  Floor 

5-T 

0-0 

0-T 

E 

Basement 

T-0 

T-T 

T-T 

F 

1st  Floor 

T-0 

5-0 

6—0 

* Dosages  are  expressed  in  particle-minutes  per  liter j T 
represents  trace  aosage,  i.e,,  a count  not  exceeding  ±p 
fluorescent  particles.  Double  entries  for  a given  column 
represent  incremental  dosages  obtained  with  sequentially- 
exposed  filter  units.  Applicable  incremental  periods  for 
each  sampler,  as  well  as  full  sampling  periods  for  each 
release,  are  as  follows » 


Release 

Sampling  Period 

Incremental  Periods 

FT  0019a 

2000-2100  CST 

2000-2100  CST 
2100-2120  CST 

FT  0019b 

2120-2220  CST 

2120-2220  CST 
2220-2300  CST 

FT  0019c 

23O0-2U00  CST 

2300-23U5  CST 

23k$-2hOO  CST 


**  In  the  absence  of  an  adjacent  outside  sampler  (#),  at  the 
one  to  six-foot  level,  a value  has  been  estimated,  based 
on  the  analysis  of  the  overall  isodosage  pattern  for  a given 
release.  The  estimate  has  been  made  in  order  to  obtain  the 
base  value  needed  to  establish  the  percentage  of  aerosol- 
cloud  penetration. 


Figure  B-27 

TEST  AS  RAT  AND  RESULTS 
FT  0019a 


1*  Mar  1?53 
2005  GST 


AEROSOL  QE  HE  RATION 

Line-source  release  of  23.5  gms  of  NJZ  2266  (at  a rate  of  78.9  gme/mile)  over  a period  of  5.17  minutes  starting  at 
2005  CST,  from  a blower  disperser  mounted  on  a moving  vehicle. 

START »END  1500-ft  track  (along  high-ground  elevation)  of  vehicle-mounted  blower  disperse) 

(2005  CST)  (2010)10  CST)  at  the  indicated  starting  and  stopping  times. 


SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  101  stations  as  shown  on  test-array  map  by  the  following  symbols! 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

O Outdoor  sandier  at  heltfit  above  or  below  general  terrain  level  as  Indicated  by  note. 


Results 


All  saiiplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  Pioneer  Hall  were  operated  Incremen- 
tal! y|  sampler  array,  fuli  sampling  period,  incremental  periods,  and  applicable  incremental  dosages  are  nr»- 
ssnted  in  Figure  B-£5. 


/■ 


’58 


Total  Doeage  (partlole-minutea/llter) 
M » malfunction  or  data  miaalng 


100- 


1(^0  *5oB*8*  oontmir  with  valuea  expressed  in  partiole-minutes  per  liter. 


WTCOROLOOT 


Equipment  and  Measurement 


At  street  level,  wind  diraotlon  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorologloal  observations  taken  at  stations  designated  © , @ , © , and  @ 

Wires  onde  ascents  made  at  moteorological  station  © , at  the  University  parking  lot.  Business -area wlresondes 
(aee  Figs.  B-22,  B-23,  and  obtained  at  210  South  Tenth  Street,  approximately  2 milee  west  of  © , 


2005 


2010 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  betvsen  the  times  lndioated. 


_20£0  Balloon  traok  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  west-southwesterly  st  3.U  nph,  and  treetop  winds  westerly  at  15  sg>h. 
Stability 

1,5*  F lapse  from  6-300  ft. 

Skz 

Scattered  clouds  with  bases  11,000  ft  above  the  surface. 

Temperature 

18.9*  to  19.8*  F at  2 meters  in  the  test  area. 

Moisture 


Mixing  ratio  of  l,b  gs/kgm  dry  air, 


SCALE  IN  FEET 


TEST  ARRAY  AND  RESULTS 
FT  0019b 


Figure  B-2fl 


l<  Mar  1953 
2125  CST 


AEROSOL  OFRF RATION 

Line-source  release  of  19.3  gms  of  NJZ  2266  (at  a rate  of  61i,6  gros/mile)  over  a period  of  5.5  minutes  starting  at 
2125  CST,  from  a blover  disperser  mounted  on  a moving  vehicle. 

1500-ft  track  (along  high-ground  elevation)  of  a vehicle-mounted  blower  dis- 
(2125  CST)  (2130)30  CST)  parser  at  the  indicated  starting  and  stopping  times. 

SAMPLING 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  101  stations  as  shown  on  test-array  map  by  the  following  symbols) 
• Outdoor  saapler  at  height  between  1 and  6 feet, 

G Outdoor  sampler  at  height  above  or  bolow  general  terrain  level  as  indicated  by  note. 

Results 


All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  Pioneer  Hall  (Building  No.  21)  were 
operated  inoremontallyj  ssapler  array,  full- sampling  period,  incremental  periods,  and  applicable  incremental 
dosages  are  presented  in  Figure  B-25. 


/ 


Her) 

T - trace  dosage 
M ■ malfunction  or  data  missing 
k - lormatlon  of  tco  on  filter 
* * evidence  of  contamination 


METEOROLOGY 


100 


Dosago  contour  with  values  expressed  in  particle-minutes  per  liter. 


Equipment  and  Mensuromont 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  ® , © , © , and  (0}  . 

Wlresonde  ascents  made  at,  meteorological  station  @ , at  the  University  parking  lot.  Business-area  wiresondos 

(see  Mgs.  B-22 , B-23,  and  B-2lj)  obtained  at  210  South  Tenth  Street,  approximately  2 miles  wost  of  @ . 

2005 

2000  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 

representing  the  virtual  wind  travel  between  the  timos  indicated. 


2000  Balloon  track  representing  wind-drift  obeervetion  at  the  time  indicated. 

Winds 


Street-level  winds  west-southwesterly  at  3.1)  mph,  and  treetop  winds  westerly  at  15  mph. 
Stability 

2.1*  F lapse  from  6-300  ft. 

Sky 

Scattered  clouds  with  bases  1)200  ft  above  the  surface. 

Temperature 

If). 7*  to  19.5*  F at  2 meters  in  the  test  area. 

Moisture 


Mixing  ratio  of  1.0  pm/k^m  <iry  air. 


SCALE  IN  FEET 


Figure  b-28 

Test  Array  And  results 

FT  0019  b 2125  C ST 

4 MARCH  1953 
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Figure  B-29 


U Mar  1953 
2305  CST 


AEROSOL  OENE RATION 

Line-source  release  of  21.3  gms  of  NJZ  2266  (at  a rate  of  R5.0  gms/mils)  over  a period  of  6 minutes  starting  at 
2305  CST,  from  a blower  dispersor  mounted  on  a moving  vehicle, 

START  1 ■ ■ 1 ) END  1500-ft  track  (along  the  river  level)  of  a vohiclo-mounted  blower  disperser 

(2306  CST)  (2311  CST)  at  t.he  Indicated  starting  and  stopping  times. 


SAMPLING 

Locat ion  and  Exposure 

at  101  stations  ns  shown  on  tnst-nrrny  map  by  the  following  symbols! 
height,  bolween  1 and  6 feet. 

height  above  or  below  goneral  terrain  lovol  S3  indicated  by  note. 


Membrane-filter  sampling  equipment  locntod 
• Outdoor  snap  lor  at 
9 Outdoor  sampler  at 


Results 


All  samplers  operated  to  monsure  total  dosages.  In  addition,  samplers  in  Pioneer  Hall  (Building  No.  21)  wore 
operated  incromentnllyi  sampler  array,  full  sampling  period,  incremental  periods,  and  applicable  incremental 
dosages  are  presented  in  Figure  R-25’. 


tETROROLOClY 


/ 

£ 


Total  Dosage  ( part loln-mimitoo/litnr) 


T ■ trace  dosngo 
M - malfunction  or  data  missing 


Dosage  contour  with  values  expressed  In  particlo-mlnutos  per  liter. 


Equipment  and  Mo  an  aroma  n t 

At  street  level,  wind  direction  continuously  recorded,  nnd  air  and  aurfaeo  i.nmporaturrn , wind  velocity,  and 
other  meteorological  observations  taken  nt.  stations  designated  ©,©,©,  and  ® . 


Wiresonde  ascents  made  at  meteorological  station  ® , at  tho  University  parking  lot.  Bus lnoss -area  wi resondes 

(see  Fi^e,  B-22,  B— 23 » and  B-2b)  obtained  At  210  South  Tonth  Street,  approximately  2 miles  west  of  © , 

^010  Virtual  wind  track,  tho  lon^th  (drawn  to  map  scale)  nnd  direction  of  each  arrow 
ropreaentinR  the  virtual  wind  travel  between  the  times  indicated. 


2000  Balloon  track  representing  wind-drift  observation  nt  the  time  indicated. 


Winds 


Street-lovol  winds  westerly  at  3,9  mph,  and  treetop  winds  westerly  nt  1^  mph. 


Stability 

1,7*  F lanse  from  6-300  ft. 


Sky 

Scattered  clouds  3^00  ft  above  tho  surface. 
Temperature 

18,0°  to  19« 5>*  F at  2 meters  In  the  test  area. 
Moisture 


Mixing  ratio  of  pm/kf^n  dry  air. 


0300  CST  21  MARCH  1953 

(SUPPLEMENTAL  TO  FT  00  21) 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
21  March  1953 

(Survey  M -59#  Supplemental  to  FT  0021) 


SYNOPTIC  SITUATION 

During  the  test  period,  a deepening  986-mb  low  center  over  western 
Nebraska,  moving  northeast  at  20  mph,  and  a 1020-mb  high  over  Quebec 
combined  to  produce  a flow  of  warm  air  with  a southeasterly  gradient 
of  35  mph.  The  low  passed  Minneapolis  the  following  day  with  one- 
half  inch  of  rain.  At  the  700-mb  level,  a moderate  ridge  extended 
from  Georgia  to  eastern  Lake  Superior  and  a deepening  trough  extended 
from  Montana  to  New  Moxico,  producing  a southerly  gradient  wind  of 
35  mph. 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

IS ST2 

Cloud 
Height 
( feet ) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 

(°F) 

Dew 

Point 

( °n 

Wind 
dpeed 
Dir  (mph) 

2230 

6,000 

Overcast 

15+ 

U7 

33 

ESE 

19 

2330 

5,500 

Overcast 

15+ 

- 

b6 

32 

E 

15 

0030 

5,500 

Scattered 

15 

- 

U5 

3U 

ESE 

19 

0130 

5,500 

Scattered 

12 

- 

hi 

35 

ESE 

16 

0230 

20,000 

Broken 

10 

aa 

hi 

3U 

ESE 

22 

0330 

20,000 

Scattered 

10 

- 

Ul 

35 

ESE 

23 

0U30 

20,000 

Broken 

12 

- 

hi 

36 

ESE 

20 

0530 

20,000 

Overcast 

12 

- 

Ul 

36 

ESE 

23 

0630 

5,000 

Scattered 

10 

- 

U2 

37 

ESE 

21 

* Average  cloudiness  sunrise  to  sunset:  80$ 

**  And/or  restrictions  to  visibility 


Sea-level  pressure  at  0230  CST:  1000.3  mb 

Ground  condition:  Two-tenths  snow  remaining  (two  to  three  inches);  streets 

clear;  lake  frozen 


Tree  cover:  None 
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FIGURE  B-32 

ADJUSTED  DOSAGE  - AREA  RELATIONSHIPS 


FT  0021 


21  Mar  1953 


' ! ' Amount  Wind 

j I ' hEB£  JS5L  izstel 

i — j— 4 — It  OOfclA  point  8.2  6.0 

m- ,~r-+—  w 0021*  Point  12.8  lOJs 

— IT  DOjl*  . Point  8.9  9.U 

— -i-— J — FT  bO£ld  Point  i.j>  7.6 

Doea^e  (Ct)  In  paHieiU-filnutea  per  liter 


i\  , • \ 


\ 

;\i 


Area  (yd2) 
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TEST  ARRAY  AND  XSULTS 
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Figure  B-33 


21  Mar  1953 

odi5  cst 


AEROSOL  GFNFRATTON 

Point-source  release  (92  ft  above  river  level)  of  8.2  f^ms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  0dli5 
CST  from  a vehicle-mounted  blower  disperser  located  at  point  |||  . 

SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  10b  stations  as  3hown  on  test-array  map  by  the  following  symbols 
# Outdoor  sampler  at  height  between  1 and  6 feet. 

Q Outdoor  sampler  at  heif^it  above  or  below  general  terrain  level  a3  indicated  by  note. 


Results 


All  saiqplers  operated  to  measure  total  dosages  during  full  sampling  period,  0030-0130  CST. 
Total  Dosage  (particle-minutes/liter) 

T » trace  dosage 
M * malfunction  or  data  missing 
•»  • evidence  of  contamination 

Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


r56 


100 


100 


JETFOXLOGY 


Equipment,  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  @ , © , and  @ . 

Wiresonde  equipment  located  at  meteorological  station  @ , at  the  University  parking  lot. 


030£. 


OSJO  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 

representing  the  virtual  wind  travel  between  the  times  Indicated. 

. _q?00  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 


Winds 

Street-level  winds  easterly  at  9.8  mph. 


Stability 

' No  direct  measurement;  wiresonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (Fig.  B-31)  indicate  adiabatic  conditions. 

Sky 

Scattered  clouds  with  bases  5500'ft  above  the  surface. 

Temperature 

111. 6*  to  U2.2*  F at  2 meters  in  the  test  area. 

Moisture 

» 

Mixing  ratio  of  U.l  gm/kgm  dry  air. 


TEST  ARRAY  AND  RESULTS 
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Figure  B-3li 


21  Mar  19^3 
0235  CST 


AFROSOL  GENE  RATION 

Point. -source  release  at  river  level  of  12, 8 gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  0235  GST  from 
a vehicle-mounted  blower  disperser  located  at  point  |g|  , 

SAMPLING 

Location  and  Exposure 

Mc-hrnne-f liter  sampling  equipment  located  at  10)i  atations  as  shown  on  tost-array  map  by  the  following  symbols 
0 Outdoor  sampler  at  height  between  1 and  6 feot, 

0 Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosago  during  full  samplinp  period,  CB00.0300  CST. 
Total  Dos  ape  (partlcln-mlnutca/lltor) 

T - trace  dosago 
" - P!.alr,infl.l„ii  .■)'  lata  niaoinp, 

« " ovidcnco  of  contamination 


'bti 


\00  / ^uce  e.  ntour  with  values  expressed  In  particle-minutes  per  liter, 

100 


METEOROLOGY 


"qn  Ipmen I-  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  ami  surface  tomporatures,  wind  velocity,  nnd 
other  meteorological  observations  taken  at  stations  dea  i mated  ns  @ , © , nnd  © . 

V/iro3fn«Jp  oqulr^nt  loonto<)  nt  mctcorolofllcnl  station  © , at  IJic  University  parking  lot. 


0905 


0510 


0500, 


Virtual  wind  track,  tho  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  tho  virtual  wind  travel  between  tho  times  indicated. 


0500 

— 


Balloon  track  representing  wind-drift  observation  nt  the  time  indicated. 


Winds 

Street-level  winds  east-southeasterly  at  11.6  mi  h. 


Stability 

No  direct  measurement)  wl  resonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (Fig,  B-31)  indicate  adiabatic  conditions. 

Sky 

Broken  clouds  with  bases  20,000  ft  above  the  surface. 

Temperature 

U0.9*  to  hi. 9°  F at  2 meters  in  the  test  area. 


Moisture 


Mixing  ratio  of  1».3  gm/kgm  dry  air, 


SCALE  IN  FEET 


TEST  ARRAY  AND  RESULTS 
ET  0021c 


Figure  l!-3'i 


21  Mar  1953 
0350  GST 


AEROSOL  GENERATION 

Point-source  relonse  ( r>0  ft  above  river  level)  of  0.9  gms  of  NJZ  2266  over  a period  of  5 minutes  start  ing  at  0350 
CST  from  a vehicle-mounted  blower  disporser  located  at  point  IM  . 

SAHFLIWO 

Location  and  Exposure 

Membrane -filter  sampling  equipment  located  at  10li  stations  ns  shewn  on  test-array  map  by  the  following  symbols! 
® Outdoor  sampler  at  height  botwoon  1 and  6 foot. 

O Outdoor  sampler  at  height  above  or  below  general  terrain  level  as  indicated  by  note. 


Results 


All  samplers  operated  to  measure  total  dosage  during  full  sampling  poriod,  0330-fli30  CST, 
Total  Dosape  ( pnrtlclo-mlmites/i  1 ter) 

s'  T - t.rnco  dosage 

*58 

M • malfunction  or  data  missing 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


METFOnOI.OOY 

Equipment  an  cl  Heasurement 

At  3trcet  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperaturos , wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © , © , and  © , 

li’trcnondc  equipment  located  at.  meteorological,  station  © , at  the  University  parking  lot. 

Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travol  between  the  times  indicated. 

Balloon  track  representing  wind-drift  observation  at  the  tiroo  indicated. 


Street-level  winds  east-southeasterly  at  12  mph. 

Stability 

No  direct  measurement!  wiresonde  oi'erationa  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (fig.  B-31)  Indicate  adiabatic  conditions. 

Skjr 

Scattered  clouds  with  bases  20,000  feet  above  the  surface. 

Temperature 

111. 3“  to  111. 7*  F at  2 meters  in  the  tost  area. 

Moisture 

Mixing  ratio  of  !i,3  gm/kgm  dry  air. 


0505  0510 


0500- 


0500 
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Figure  B-36 


21  Mru-  1953 
0515  cst 


AEROSOL  OKNFRATION 

Point-source  release  at  river  level  of  NJZ  2266  over  a period  of  5 minutes  starting  at  0515  CST  from  a vehicle- 
mounted  blower  dispersor  located  at  point  |£|  . Recauso  of  disperser  malfunction,  only  1,5  gms  released, 

SAWLINO 

Loc  atlon  and  Exposure 

Membrane-filter  campling  equipment  loeatod  at  lOii  stations  ae  shown  on  test-array  map  by  the  following  symbols: 
G Outdoor  sampler  at  height  hotwoon  1 and  6 feet, 

Q Outdoor  sampler  at  height  above  or  bolow  general  terrain  level  as  indicated  by  note. 


Results 

All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  0500-0600  CST, 
Total  fbsage  (partielo-mlnutesAlter) 

T » trace  dosage 


'58 


M » malfunction  or  date  missing 


100' 


/O 

too 


TVsage  contour  with  values  expressed  in  partlclo-minutos  por  liter. 


MnrQROLOOY 

Equipment  and  Measurement 

At  street  levol,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  token  at  stations  designated  © , © , and  © , 

Wlresonde  oqutpmnnt  located  at  meteorological  station  © , at  the  University  parking  lot. 


0$I0  Virtual  wind  traok,  the  length  (drawn  to  map  aoala)  and  direction  of  each  arrow 

0600---  representing  the  virtual  wind  travel  between  the  times  indioated. 

0£00  Balloon  track  representing  wind-drift  observation  at  the  tire  indicated. 

Win  da 

Street-level  winds  east-southeasterly  at  8.8  mph. 

Stability 

No  direct  measurement | viresonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (Fig,  B-31)  indicate  adiabatic  conditions. 

Sky 

Overcast  clouds  with  bases  20,000  ft  above  the  surface. 

Temperature 

hi. 6*  to  1*2  .!*•  F at  2 meters  in  the  test  area. 

Moisture 

Mixing  ratio  of  U.5  gm/kgm  dry  air. 


SCALE  IN  FEET 
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TEST  0012 


1 6 Febi 


Temperature  Soundings , St0  Cloud  Raobs  M-^O 


Temperature  Soundings p Undeveloped-Area 
Wire sonde 


Test  Array  and  Results,  FT  0012b 


FIELD  TEST  0018 


23  Febz 


Temperature  Soundings p St»  Cloud  Raob,  M-J>2 


Comparative  Temperature  Soundings, 
Minneapolis  Wlresonde 


Comparative  Temperature  Soundings „ 
Minneapolis  Wires onde 


Comparative  Temperature  Soundings, 
Minneapolis  Wiresonde 


Comparative  Temperature  Soundings, 
Minneapolis  Wiresonde 


Comparative  Temperature  Soundings, 
Minneapolis  Wiresonde 


Test  Array  and  Results,  FT  0018a 


Test  Array  and  Results,  FT  00l8d 
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FIGURE  C-2 

TEMPERATUKE  SOUNDINGS 
Minneapolis 

Undeveloped -Area  Wiresonde 
M-50  16  Feb  1953 
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TEST  ARRAY  AND  RESULTS 
FT  0012b 


Figure  C-3 


16  Feb  1953 

22 5U  CST 


AEROSOL  GENFRAT ION 

Point-source  release  of  A 7 gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  22 5U  CST  from  a vehicle-mounted 
blower  disperser  located  . oclnt  Igl  . 

SAMPLING 

Location  and  Exposure 

Membrane -filter  sampling  equipment  located  at  101  stations  as  shown  on  test-array  map  by  the  following  symbol: 
# Outdoor  sampler  at  height  between  1 and  6 feet. 

Results 

All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  221*0-2320  CST. 

Total  Dosage  (partlele-minutes/llter) 

T • trace  dosage 
M - malfunction  or  data  missing 
W • formation  of  ice  on  filter 

Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © and  © . 


r58 


100- 


.100 


METEOROLOGY 


Equipment  and  Measurement 


2J09 


Virtual  wind  track,  the  length  ( drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


_2I00  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  southwesterly  at  1.8  mph. 

Stability 


1.9*  F of  Inversion  from  6-300  ft  measured  approximately  9 miles  away  at  Wirth  Park  (see  Fig.  C-2),  over  open 
terrain  comparable  to  Charlie  Area,  at  the  western  rather  than  at  the  southeastern  periphery  of  Minneapolis. 

Temperature 

4l*  to  -7*  F at  2 meters  in  the  test  area. 


Sky 

Clear  during  test  period. 
Moisture 


Mixing  ratio  of  0.6  gm/kgm  dry  air. 


SCALE  IN  FEET 


Feet  Above  Surface 
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: ;b  . Undeveloped,  Run  1 

— riP)  Business,  Run  2 


To  17.09  at  1 Meter 
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FIGURE  C-5 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Business  Area 
2000  CST  23  Feb  1953 
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Feet  Above  Surface 
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FIGURE  C-6 

COMPARATIVE  TEMPERATURE  SOUNDINGS 
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FIGURE  C-9 
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TEST  ARRAY  AND  RESULTS 
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Figure  C-10 


23  Feb  1953 
2015  CST 


AEROSOL  OENERAT  ION 

Point-source  release  of  11.7  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2015  CST  from  a vehicle-mounted 
blover  disperser  located  at  point  |||  . 

SAMPLING 

Location  and  Exposure 

ffembrsne -filter  sampling  equipment  located  at  101  stations  as  shovn  on  test-array  map  by  the  following  symbol! 

# Outdoor  sampler  at  height  between  1 and  6 feet. 


Results 


All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  2 000-2100  CST, 
Total  Dosage  (part lcle-mlnutes/llter) 

T • trace  dosage 


B8 


H • malfunction  or  data  missing 
W - formation  of  loe  on  filter 


/O 


100' 


METEOROLOGY 


Dosage  contour  with  values  expressed  In  particle-minutes  per  liter. 

100 


Equipment  and  Measurement 

At  street  level,  wind  direotlon  continuously  recorded,  and  air  and  surface  tenceratures , tdnd  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  ® , @ , © > *nd  @1  . 

2108 


2100. 


_HJ0  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direotlon  of  eaoh  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


gypo  Balloon  track  representing  wlnd-dri ' t ibservation  at  the  timo  indicated. 

Winds 

Street-level  win*  southerly  at  1.7  mph,  veering  to  southwesterly  at  treetop  level. 

Stability 

12,3*  F of  Inversion  from  6-300  ft  measured  approximately  9 miles  away  at  Wlrth  Park  (see  Figs.  C-5  through  C-9), 
over  open  terrain  comparable  to  Charlie  Area,  at  the  western  rather  than  at  the  southeastern  periphery  of 
Minneapolis.  Business-area  wiresondes  obtained  at  210  South  Tenth  Street. 


§Jsr 

Clear  Airing  test  period. 

Temperature 

21*  to  25*  F at  2 meters  in  the  test  area. 
Moisture 


Mixing  ratio  of  2.7  gm/kgra  dry  air, 
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Figure  C-ll 

TEST  ARRAY  AND  RESULTS 
FT  OO10d 


23  Feb  1953 
2308  CST 


AEROSOL  OENERATXON 

Point-source  release  of  8.0  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2308  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  |||  . 

SAMPLING 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  101  stations  as  shown  on  test-array  map  by  the  following  symbol! 
• Outdoor  sampler  at  height  between  1 and  6 feet. 


Results 

All  samplers  operated  to  measure  total  dosage  during  full  sampling  period,  2300-2li00  CST. 
Total  Dosage  (partlcls-mlnutes/llter) 

T * trace  dosage 

M * malfunction  or  data  missing 
tf  * formation  of  <oe  on  filter 

Dosage  contour  with  values  expressed  in  particle-minutes  l <»-- 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures , wind  velocity,  aid 
other  meteorological  observations  taken  at  stations  deslpiated  ©,©,©,  and  © . 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  tho  virtual  wind  travel  between  the  times  indicated. 

Balloon  track  representing  the  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  southwesterly  at  1,3  mphj  winds  at  treetop  level  also  southwesterly. 

Stability 

12.1**  F inversion  from  6-300  ft  measured  approximately  9 miles  away  at  Wirth  Park  (see  Figs.  C-5  through  C-9), 
over  open  terrain  comparable  to  Charlie  Area,  at  the  western  rather  than  at  the  southeastern  periphery  of 
Minneapolis.  Business-area  wLreaondes  obtained  at  210  South  Tenth  Street. 

Skjr 

Clear  during  test  period. 

Temperature 

19*  to  22*  F at  2 meters  in  the  test  area. 

Moisture 

Mixing  ratio  of  2,6  gm/kgm  dry  air. 
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Equipment  and  Measurement 
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Figure  Ho,  FIBID  TEST  OOl5 


2U  Febi 


Two -Meter  Air  Temperature  Survey,  M-53,  and 
Summary  of  Regional  and  Local  Weather 

Temperature  Soundings,  St0  Cloud  Raob,  M-53 

Comparative  Temperature  Sounding a, 
Minneapolis  Wire sonde 

Comparative  Temperature  Soundings, 
Minneapolis  Viresonde 

Comparative  Tvyerature  Soundings  , 
Minneapolis  Wires  onde 

Comparative  Temperature  Soundings, 
Minneapolis  Viresonde 

Building  Sampler  Arrays  and  Results , FT  0015 
Adjusted  Dosage-Area  Relationships,  FT  0015 

awa  v #m  « «y  # <a 

Test  Array  and  Results,  If  0015 b 
Teat  Array  and  Results,  FT  00l5e 


FIEIJ)  TEST  0016 


27  Febi 


Two -Me ter  Air  Temperature  Survey,  M-5U,  and 
Summary  of  Regional  and  Local  Weather 

Temperature  Soundings,  Sto  Cloud  Raob,  M-5U 

Comparative  Temperature  Soundings, 

Minneapolia  Viresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Viresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Viresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Viresonde 

Comparative  Temperature  Soundings, 

Minneapolis  Viresonde 

Building  Sampler  Arrays  and  Results,  FT  0016c 
Adjusted  Dos age -Are a Relationships,  FT  0016c 
Test  Array  and  Results,  FT  0016c 
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6-V  March  1953  Pag*  Ho: 


Twc-Meter  Air  Temperature  Survey,  M-57,  and 
Suaaaary  of  Regional  and  Local  Weather 

Temperature  Soundings,  St*  Cloud  Raob,  M-57 

Temperature  Soundings,  Undeveloped-Area 
Wiresonde 

Temperature  Soundings,  Undeveloped-Area 
Wiresonde 

Temperature  Soundings,  Undeveloped-Area 
Wiresonde 

Temperature  Soundings,  Business-Area  Wiresonde 

Temperature  Soundings,  Business-Area  Wiresonde 

Temperature  Soundings,  Business-Area  Wiresonde 

Time  Resolution  Data,  FT  0017a 

Time  Resolution  Data,  FT  0017b 

Time  Resolution  Data,  FT  0017c 

Building  Sampler  Arrays  and  Results,  FT  0017 

Adjusted  Dosage-Area  Relationships,  FT  0017 

Test  Array  and  Results,  FT  0017a 

Test  Array  and  Results,  FT  0017b 

Test  Array  and  Results,  FT  0017c 
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SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
2k  February  1953 

(Survey  M-53,  Supplemental  to  FT  0015) 


SYNOPTIC  SITUATION 

A small  1020-mb  high  cell,  centered  in  southeastern  Minnesota,  carried 
continental  polar  air  over  Minneapolis.  An  occluded  front  at  the  Montana- 
Dakota  border  was  not  yet  close  enough  to  affect  the  test  area,  although 
an  air-mass  stratus  deck  did  appear  during  the  period.  At  the  700-mb 
level,  the  northern  portion  of  a trough  was  sheared  off  over  Canada,  and 
the  balance  of  this  trough  extended  from  South  Dakota  to  Arizona.  A 
strong  northwesterly  llow  persisted  over  central  Canada,  but  the  gradient 
over  Minnesota  was  relatively  flat,  resulting  in  a northwest  700-mb  wind 

* 'p  1 A mwVi  P *■*  M4  4 fi 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Covers 

Visibility 

(miles) 

Weathers 

Temp 

(°F) 

Dew 

Point 

(°F) 

Wind 
Speed 
Dir  (mph ) 

1830 

None 

Clear 

1 5 

30 

23 

NW 

8 

1930 

None 

Clear 

15+ 

- 

25 

20 

WNW 

7 

2030 

None 

Clear 

15+ 

• 

22 

17 

WSW 

7 

2130 

1700 

Broken 

15+ 

— 

20 

16 

W 

8 

2230 

1500 

Overcast 

15+ 

- 

19 

15 

WSW 

7 

2330 

1700 

Overcast 

15+ 

- 

18 

15 

WSW 

10 

* Average  cloudiness  sunrise  to  sunset:  80^ 

**  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  1022,0  mb 

Ground  condition:  Twelve-inch  snow;  main  streets  clear  of  snow  but  thin 

ice  in  spots;  side  streets  5C$  clear;  two-inch  packed 
snow  and  ice;  lake  frozen 


Tree  cover:  None 
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Figure  D-2 

TEMPERATURE  SOUNDINGS 


WINDS  ALOFT 
St.  Cloud 
21*  Feb  1953 
2100  CST  J 


St.  Cloud  Raob  2k  Feb  1953 
(Supplemental  to  Surrey  M-53) 


Peet  Above  Surface 
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FIGURE  D-3 

COMPARATIVE  TEMPEltATURE  SOUNDINGS 

Undeveloped  Vs  Business  Area 
2000  CST  2k  Feb  1953 
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FIGURE  D-U 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wireaonde 

Undeveloped  Vs  Business  Area 
2100  CST  2i|  Feb  1?53 
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FIGURE  D-5 

COMPARATIVE  TEMPERATURE  SOUNDINGS 
Minneapolis  Wiresonde 


Undeveloped  Vs  Business  Area 
2200  CST  2h  Feb  1953 


SECRET 


Pag*  Ui6 


SECURITY  INFORMATION 


Feet  Above  Surface 


SECRET 

SECURITY  INFORMATION 


23 


FIGURE  D-6 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Business  Area 
2300  CST  2b  Feb  1953 
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SUMMARY  OF  BUILDIKO  DOSAOESd) 
FT  0015  21*  Feb  1953 


BUILDINO  NO.  1 
ANDRUS  BUILDINO 


Sampler 
Location 
(floor) (2) 

Surfaoed) 

7th 

llth(Roof) 
11th (Roof) 


Baeement  A 

let(Lobby) 

5th 

6th 

8th 

9th 

11th 


Outside 


Dosages 

for  Given 

Release^) 

FT  ooiii 

> n o615fc 

FT  0015 o 

130 

60 

55 

T 

92 

122 

73 

rh 

96 

39 

76 

121 

Inside 

28 

29 

51 

61* 

76 

83 

5-3 

2-19 

58-9 

10-5 

1*-10 

29-9 

5-9 

3-10 

15-12 

35-6 

8-5 

It -6 

6-1* 

5-13 

17-8 

BUILDINO  NO.  U 

NORTHWESTERN  NATIONAL  BANK  BUILDINO 
Outside 


BUILDINO  NO.  2 

FIRST  NATIONAL  BANK  BUILDINO 


Simpler 
Looation 
( floor)' 


Outside 


Looatloy^  Dosagoe  for  Given  Released) 


Surfaced) 


FT  0015 a fa  0015b  ff  0015o 


52 


95 


Inside 


The 

building 
was  not 
used  in 
this 
reloaoe 


Basement  A 
Baoomont  A 
Baeement  B 
1st  (Lobby) 
1st 
1st 


6-2 

T-T 

U-3 

6-2 

7 

19 


T 

3 

T 

T 

23 

53 


BUILDINO  NO,  5 
BAKER  BUILDINO 


Sampler 
Looation.. 
(floor) (2) 

Doeegee  for  Olven  Released) 

Sampler 
Looation_ . 
(floor  )l2> 

|3*aHi 

|3*3lV£| 

Surfaoed) 

30 

80 

70 

Surfaced) 

11th 

12 

u* 

1*0 

2nd 

11th 

20 

31 

Mi 

5 th 

15  th 

19 

57 

36 

7th 

17th (Roof) 

30 

72 

16 

9th 

17th(Roof) 

23 

30 

55 

llth 

13th(Roof) 

13th(Roof) 

Inelde 

Basement  A 

T-T 

2-3 

6-3 

Baoomont  A 

Basement  B 

9-T 

0-12 

15-2 

Bassmont  B 

3rd 

5-T 

2-7 

13-3 

Baoomont  C 

6th 

3-T 

T-3 

8-2 

12th 

2-0 

0-3 

T-2 

Outside 


Dosages  for  Olven  Released) 

poll's  FT  OOlSb  FT  OOl5o 

1 
T 
T 
T-0 
0 
3-0 

0 1*  9 

3 6 9 

Inside 


T-T 

0-0 

0-0 


2-T 

0-T 

0-0 


3-Ji 

3-T 

0-0 


BUILDINO  NO,  3 

NORTHWESTERN  BELL  TELEPHONE  BUILDINO 


Outside 

Sampler 
Location.. 
( floor)'2' 

Dosages  for  Given 

Release^) 

FT  0015a 

■3*5)111) 

■3*3113 

Surface ) 

ii 

5o 

35 

10th 

29 

61* 

18 

20th 

8 

28 

lit 

27th(Roof ) 
27th(Roof) 

111 

17 

33 

21 

16 

18 

Inside 

Basement  A 

0-0 

T-U 

6-2 

Basement  B 

19-0 

0-31 

lit-0 

Basement  C 

0-0 

0-0 

0-0 

6th 

T-T 

T-3 

7-11* 

liith 

8 

13 

10 

17th 

li-T 

T-0 

11-il 

BUILDING 

NO.  6 

HEDICAL  ARTS 

BUILDINO 

Outside 

Sampler 

Location 
( floor )(*) 

Dosages  for  Olven  ReleaseO) 

[S*3M3 

■**:•)  iff 

7 

10 

Surfaced) 

0 

u 

1 

13 

11 

3rd 

0 

T 

T 

5 

12 

6th 

0 

T 

T 

H 

8-0 

12th 

0 

0 

0 

10 

8 

20th (Roof) 

0 

0 

0 

M 

T-0 

20th(Roof) 

0 

0 

0 

Inside 


Basement  A 

0-T 

T-0 

T-0 

Baaumant  B 

0-0 

29-2 

0-0 

Basemont  B 

0-0 

0-0 

0-0 

9th 

0-0 

0-0 

0-0 

17th 

T-0 

0-0 

T-T 

(1)  See  Figuro  III— 8 for  oblique  aorlal  view  of  downtown  Minneapolis  showing  array  of  buildings  used  in 
studies  of  aerosol-cloud  penetration,  A description  of  each  building  is  givon  with  Figure  III-8,  For 
the  indicated  releases,  Figures  D-9#  D-10,  and  D-ll  (Appendix  D)  show  tho  buildings  in  relation  to  the 
grid  complex  and  the  dosage  pattern, 

(2)  Samplers  located  on  tho  same  floor  are  Hated  according  to  their  counterclockwise  positions, 

(3)  Dosages  are  expressed  in  particle-minutes  per  liter,  M indicates  malfunction,  and  T represents 
trace  dosage,  i,e,,  a count  not  exceeding  15  fluorescont  particles,  A single  entry  expresses  tho  dosage 
obtained  from  a filter  unit  exposod  during  tho  ontiro  sampling  period  of  an  indicated  release.  Double 
entries  for  a given  column  roprosont  incremental  doongos  obtained  with  sequentially  exposed  filter  units. 
Applicable  incremental  periods  for  each  sampler,  as  well  an  full  sampling  periods  for  each  release,  are 
as  follows* 


Release 

Sampling  Period 

Incremental  poriods 

FT  0015a 

2000-2100  CST 

2000-201*5  CST 
201*5-2135  CST 

FT  OOlSb 

2115-2215  CST 

2115-2200  CST 
2200-2230  CST 

FT  0015c 

2230-21*00  CST 

2230-2315  CST 
2315-231*5  CST 

(U)  In  the  absence  of  an  adjacent  outside  sampler  (♦),  at  the  one  to  six-foot  level,  a value  has  boon 
estimated,  based  on  the  analysis  of  the  ovorall  isodosago  pattern  for  a given  release,  Tho  estimate 
has  been  made  in  order  to  obtain  the  base  valuo  needed  to  establish  tho  percentage  of  aerosol-cloud 
penetration. 


TEST  A RUT  AND  ISSDLTS 
FT  0015a 


Figure  D-9 


2U  Feb  1953 
2006  CST 


AEROSOL  SENE RAT  ION 

Point-sourca  release  of  11.0  gms  of  NJZ  2266  over  ■ period  of  5 minutes  eterting  at  2006  CST  from  a vehicle-mounted 
blower  dlsperaer  located  at  point  M|  . 

SAMPLINO 


Looation  and  Exposure 

Membrane -filter  sampling  equipment  looated  at  110  station*  as  shown  on  test-array  map  by  the  following  eymbolt 
0 Outdoor  sampler  at  height  between  1 and  6 feet. 

Sampling  stations  Included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows  1 


Rasul te 


Andrus  Building 

First  National  Bank  Bldg 

Northwestern  Bell  Telephone  Bldg 


Northwestern  National  Bank  Bldg 
1 Baker  Building 
^Medical  Arts  Building 


All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  given  buildings  were  operated 
lno re mentally^  sampler  arrays,  full  sampling  period,  incremental  periods,  and  applicable  incremental  dosages 
are  presented  in  Figure  D-7.  K 


•SB 


JTotal  Dosage  (partlcle-mlnutea/llter) 
T • traoe  dosage 


MKTEOROLOOT 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


Equipment  and  Measurement 


At  street  level,  wind  direction  continuously  recorded,  aid  air  and  surface  temperatures , wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  @ , ® , © , and  © . 


Similar  observations  at  rooftop  level  mads  at  meteorological  station  © 
Northwestern  National  Bank  Building. 


located  17  stories  high  on 


1 


Wiresonde  ascents  made  at  meteorological  atation  © , at  210  South  Tenth  Street, 
(see  Figs.  D-3  through  D-6)  obtained  at  Wirth  Park,  approximately  3 miles  west  of 


Dn developed-area  viresondes 
0 . 


2J0P  — 


-2JJ0  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  Indicated. 


2100  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  win*  west-northwesterly  st  2,5  mph,  and  roof-level  winds  west-northwesterly  at  9,3  mph. 
Stability 

3.0*  F lapse  from  6-300  ft. 

Skjr 

Clear  during  test  period. 

Temperature 

2lt.8*  to  26.5*  F at  2 meters  in  the  test  ares. 

Moisture 

Mixing  ratio  of  2.0  gm/kgm  dry  air. 


Figure  D-9 

Test  Array  and  Results 

FT  0015a  2006  CST 

24  FEBRUARY  1953 


TEST  ARRAY  AND  RESULTS 

rr  ooiSb 


Figure  D-10 


21)  Feb  1953 

2155  CST 


AEROSOL  GENERATION 


Point-source  release  of  9.8  gm  of  8J2  2266  over  s period  of  5 minutes  starting  at  215$  CST  from  a vehicle-mounted 
blower  disperser  looated  at  point  M|  . 

SAMPLMO 

Looatlon  and  Exposure 

Membrane-filter  sampling  equipment  looated  at  110  stations  as  shown  on  teat-array  map  by  the  following  symbol) 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

Sampling  stations  Included  In  buildings  represented  by  numbered  building  outlines,  identified  as  follows) 


Andrus  Building 

Northwestern  National  Bank  Bldg 

First  National  Bank  Bldg 

Bal»r  Building 

Northwestsm  Ball  Telephone  Bldg 

Medical  Arte  Building 

All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  In  given  buildings  were  operated 
lnore  mentally)  sasplsr  arrays,  full  sampling  period,  Incremental  periods,  and  applloable  Incremental  doe  ages 
are  presented  In  Figure  D-7. 

Total  Dosage  (partlcle-minutesAiter) 

T • trace  dosage 

*68 

• - evidence  of  contamination 


100^  I Dosage  contour  with  values  expressed  In  partlole-mlnutes  per  liter. 

HETEOROLOOT  '00 

Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surf joe  temperatures,  wind  veloolty,  snd 
other  meteorological  observations  taken  at  stations  designated  © , ® @ , end  © . 

Similar  observations  at  rooftop  level  made  at  meteorological  station  © , located  17  stories  high  on  , 
Northwestern  Nations!  Bank  Building. 

Wlresonde  asoenta  made  at  meteorological  station  © , at  210  South  Tenth  Street,  Un develop* d-area  wlresondes 
(see  Flge.  D-3  throu^i  D-6)  obtained  at  Mirth  Park,  approximately  3 miles  west  of  © , 

2108  .... 

=112.  Virtual  wind  traok,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 

.■A.  representing  the  virtual  wind  travel  between  the  times  indicated. 


_ 2100  Balloon  traok  representing  wind-drift  observation  at  the  time  indicated. 

Minds 

Street-level  winds  west-northwesterly  at  1.7  mph,  and  roof-level  winds  westerly  et  9.8  mph. 

Stability 

2.8*  F lapse  from  6-300  ft. 

?JSX 

Overcast  clouds  with  bases  1500  ft  above  the  surface. 

Temperature 

20*  to  22*  F at  2 meters  In  the  test  area. 

Moisture 

Mixing  ratio  of  1.9  gm/kg»  dry  air. 


Figure  D-lO 

Test  array  and  Results 

FT  0015b  2155  CST 

24  FEBRUARY  1953 


TEST  ARRAT  ANT)  RESULTS 
FT  00l,5o 


Figure  D-ll 


Si)  Feb  1953 
2235  CST 


AEROSOL  OENERATTON 

Point-source  release  of  10.6  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2235  OST  from  a vehicle-mounted 
blower  disperser  located  at  point  |J|  . 

SAMPLING 


Looation  and  Exposure 

Ptembrane-filter  sampling  equipment  located  at  110  stations  as  shewn  on  tost-array  map  by  the  following  symbol) 
A Outdoor  sampler  at  height  between  1 and  6 feet. 

Sampling  stations  included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows: 


Results 


Andrus  Building 


Northwestom  Bell  Telephone  Bldg 
Northwestern  National  Bank  Bldg 


Bak»r  Building 
Medical  Arts  Building 


All  ssmplors  operated  to  measure  total  dosages.  In  addition,  samplers  in  given  buildings  woro  operated 
incrementally;  samplor  arrays,  full  sampling  periods,  incremsntal  periods,  and  applicable  incremental  dosages 
are  presented  in  Figure  D-7. 


Total  Dossge  (partlcle-minutes/litor) 
T - trace  dosage 
♦ • evidence  of  contamination 


METEOROLOOT 


I 00 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


Equipment  and  Measure  men! 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  aurfua  temperatures,  wind  velocity,  end 
other  meteorological  obeervations  taken  at  stations  designated  ® , © , © , and  @ , 


Similar  obeervations  at  rooftop  level  made  at  meteorological  station  @ , located  17  atories  high  on 
Northwestern  National  Bank  Building, 


Wlreaondo  ascents  made  at  meteorological  station  @ , at  210  South  Tenth  Street.  Undeveloped-area  wiresondes 
(see  Figs.  D-3  through  D-6)  obtained  at  Wirth  Park,  approximately  3 miles  west  of  © . 


2109 


2105 


2IHD  Virtual  wind  track,  the  length  (drawn  to  map  soale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  Indicated. 


2(00  Balloon  track  representing  wind-drift  obaervation  at  the  time  indicated. 

Winds 

Street-level  wtnefe  westerly  at  2.2  mph,  and  roof-levsl  winds  west-northwesterly  at  9.8  mph. 

Stability 

2.U*  F lapse  from  6-300  ft. 

Skz 

Overcest  cl  uds  with  bases  1500  ft  abovo  the  surface. 

Temperature 


V'-'V  \M'X  \ \Y  ' SCALE  IN  FEET 


Figure  d-II 

Test  Array  and  results 

FT  0015c  2235  CST 

24  FEBRUARY  1953 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
2?  February  1953 

(Survey  M-5U,  Supplemental  to  FT  0016) 


SYNOPTIC  SITUATION 

A nearly  stationary  cold  front  trailing  from  the  weak  system  that  passed 
Minneapolis  the  previous  day  was  oriented  southeast-northwest  through 
Minnesota  and  western  North  Dakota.  What  appeared  to  be  a weak  stable 
wave  moved  southeast  along  this  front,  its  crest  passing  Minneapolis  dur- 
ing the  test  period.  Multiple  cloud  decks  and  occasional  snow  flurries 
accompanied  this  passage  and  a fresh  surge  of  colder  air  followed  the  tem- 
porary warming  prior  to  its  passage.  A weak  Polar  continental  high  cell 
was  centerod  over  Kansas  and  a moderately  strong  Arctic  continental  high 
was  centered  over  northern  Saskatchewan.  At  the  700-mb  level,  a west- 
northwesterly  gradient  wind  of  L5  mph  resulted  from  a broad  trough  extend- 
ing from  Ontario  to  Florida  and  from  a wide  weak  ridge  over  the  Rocky  Moun- 
tain states. 


WEATHER  REPORTS  FROM  WOLD-CHAMBEKLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather#* 

Temp 

(°F) 

Dew 

Point 

(°F) 

Wind 
Speed 
Dir  (mph) 

1830 

Moo 

Broken 

15 

2k 

13 

W 

5 

1930 

3700 

Overcast 

15+ 

• 

2h 

XI* 

SSW 

2030 

2900 

Overcast 

15+ 

— 

25 

18 

SSW 

5 

2130 

3500 

Broken 

15+ 

— 

25 

20 

SSE 

6 

2230 

3600 

Broken 

15+ 

w 

25 

20 

SSW 

u 

2330 

iiOOO 

Broken 

15+ 

- 

26 

23 

WSW 

8 

# Average  cloudiness  sunrise  to  sunsets  0$ 

#*  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  lOll*,?  mb 

Ground  conditions:  Twelve-inch  snow;  main  streets  clear  of  snow;  thin  ice 

in  spots j side  streets  50/50  clear  and  two-inch  packed 
snow  and  ice}  lake  frozen 


Tree  cover : None 
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Figure  D-13 

TEMPERATURE  SOUNDINOS 

St.  Cloud  Raob  2 7 Fab  1953 
WINDS  ALOFT  (Supplaaental  to  Surray  M— 5U ) 

St.  Cloud 
27  Fab  1953 
2100  CST 


Feet  Above  Surface 
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— i—  | u | Undeveloped 

— 0 Residential 


\ ' 
N 


Adiabatic  \ 

lapse  Hate  s 


Roof  ♦ 1 Meter 

26.0  op 


Temperature  °F 


FIGURE  D-li| 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vo  Business  Area 
Run  1,  1900  CST  2?  Feb  1953 
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Feet  Above  Surface 
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jjTj  Undeveloped 

BuainaaB 


IV 


\ 

;<  i 

; ft  : 

>! 


Temperature  F 


FIGURE  D-15 

COMPARATIVE  TEMPERATURE  SOUNDINGS 
Minneapolis  Wiresonde 


Undeveloped  Vs  Business  Area 
Run  2,  2000  CST  27  Feb  1953 
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Roof  1 Meter 
26.3  °F 
— ■ U. 
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Feet  Above  Surface 
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• | U | Undeveloped 

■ (^T)  Business 


Temperature  F 


Roof  ♦ 1 Meter 
26,5  °F 


FIGURE  D-16 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Business  Area 
Run  3,  2100  CST  2 7 Feb  1953 
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Undeveloped 

Business 
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® HI 


Dry  \ 

Adiabatic  \ 
Laps*  Rata  *>  y 


Temperature  °F 


FIGURE  D-17 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Business  Area 
Run  h,  2200  CST  27  Feb  1953 
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FIGURE  D-10 

COMPARATIVE  TEMPERATURE  SOUNDINGS 

Minneapolis  Wiresonde 

Undeveloped  Vs  Business  Area 
Run  5,  2300  CST,  27  Feb  i?53 
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SUMMARY  OF  BUIlJ); NO  DOSAGES^1) 
FT  00l6c  27  Fab  1?5) 


BUILDINO  NO.  1 
ANDRUS  BUILDING 


Outside 

Ins Ido 

Sampler 

Samplor 

(floor)?2)  Doa«*.(3) 

Location 

(floor)!2) 

Dosage  0) 

Surface^) 

7 

Baaemont  A 

30-T 

6 th 

2 

1st 

So 

7 th 

T 

5 th 

2-T 

lUh(Roof) 

2 

8 th 

3-T 

llth(Roof) 

i. 

9th 

10th 

3-? 

0-? 

BUILDINO  NO.  2 

FIRST  NATIONAL  BANK  BUILDING 


Out;:  l do  Inn  Ida 


Sampler 
Location 
(floor )(**) 

Donato  0) 

Samplor 

Location 

(floor)(?) 

Dosage  O) 

Surfaced ) 

120 

Basomont  A 

20-4 

rOUi(Roof) 

81 

Basement  B 

9-J» 

?‘>th(Roof  ) 

71 

Itli 

??0 

6th 

30-9 

10th 

9* 

l?th 

n-5 

mu. 

120 

16  th 

3-6 

building  no.  3 

northwestern  bell  telephone  buildinq 


Outside  Ins ldo 


Sampler 

Location 

( floor) (?)  DosageO) 

Samplor 

Location 

(floor)!2) 

Dosage 

Surface  !^4) 

7 

Basement  A 

9-T 

10  th 

31 

Basement  B 

T-T 

20th 

h3 

Basomont  C 

0-0 

?7th(Roof ) 

21 

6 th 

2-T 

?7th(Roof) 

31 

Dith 

17th 

U i 
0-T 

BUI  UMNO  NO,  U 

NORTHWESTERN  NATIONAL  BANK  1UIIJMN0 

Mil I IJM  NO  NO,  5 
HAXKH  mil  UMNO 

BUILDING 

FO.’HAY 

NO.  7 
TOWER 

Outflldo 

I nr.  i de 

Outside 

Inside 

Outside 

Inside 

sampler 
Location 
(floor)!2 ) 

DoaageO) 

Sampler 
Location 
(floor)'2 ) 

Dosagfl!  ) ' 

Sonnier 
Location 
( floor) !2) 

Dosage!  \ ) 

Sampler 

Location 

(floor)!2)  Dosage!  ’) 

sampler 

Is  »rat  loii 
(floor)' 2 ) 

Don  age  0) 

sampler 

Location 

(floor)!2' 

Dosage!)) 

Surface^* ) 

2<X) 

Basomont  A 

?n-ll 

Surfflco(h ) 

90 

Basement  A 

6-3 

Sur  face  0* ) 

0 

Basomont  A 

T-0 

8th 

2)8 

Raanmant  B 

106-1 

2nd 

UjO 

Basement  A 

T-T 

li  th 

? 

Basomont  B 

0-0 

11th 

179 

3rd 

m 

1th 

2 

U Bnnoment 

7-1 

11  tli 

0 

Basomont  C 

0-M 

1‘jUi 

173 

6 th 

6-T 

9 th 

3 

7Ui 

T-0 

?0th 

0 

9th 

0-0 

l7tll(R-‘0f) 

17? 

l?th 

?-T 

13th(Roof) 

3 

11  tli 

o-T 

32nd 

0 

PS'th 

0-0 

17th(Roof) 

121 

l 3th (Roof ) 

I. 

32n<i 

0 

(1)  Son  Figure  II 1-8  lor  oblique  aerlnl  vim#  of  downi-own  Minneapolis  shoving  array  of  mil  Whops  usod  In 
studios  of  noronol-r Icifl  ponotrat i'»n,  A dencrl pti-»n  of  each  building  Is  plvim  with  Flguro  ITI-8.  For 
the  Indicatnd  releases,  Fir  urn  D-?L  (Appendix  U)  shows  1.1  in  buildings  In  relation  to  tlio  prlu  complex 
nnd  the  dosage  pattern, 

(?)  Samplers  located  on  llm  same  floor  u r<*  listed  arrordlhi’  to  tliolr  counterclockwise*  positions, 

(3)  nonages  are  oxpronnnd  In  particle-mi  nut«a  per  1 1 lor.  H Indicates  malfunction,  and  T r»'prooontfl  trace 
dosage,  l.o.,  a count  not  exceeding  ]•»  f 1 uore.oconl  nartlrlr»s,  A slug)0  ontry  expresses  Iho  donagn  obtained 
from  n filtnr  unit  exposed  during  thn  entire  oanpllng  period  of  an  Indicated  roleaso.  Double  mLrl«s  for 
a given  column  represent  Incremental  dosages  obtained  with  nerp.ienti ally  exposed  filter  units.  Applicable 
incremental  periods  for  narh  sampler,  ns  well  an  full  sampling  period  for  tJir*  rolnnso,  are  as  followst 


Incremental  Par  1 ud.’i 

?:*  30-2  311  CST 
?3l^-?3^  CST 


S/impl I nr  period 
??3"l-?)30  CST 


(li)  In  tho  aba i! non  of  an  adjacent  outside  sampler  (9),  at  tlio  ono  to  nix-foot  lnvol,  a vuluo  lias  boon 
os  time  tod,  boned  on  the  analysis  of  the  overall  tsodosngo  pattern  for  a given  release,  Tha  ostlmntc*  has 
boon  made  In  order  to  obtain  Mm  bane  value  needed  to  establish  tho  percentage  ol  aerosol -cloud  penetration. 


TEST  ARRAY  AND  RESULTS 
FT  OOI60 


Figure  D-21 


27  Fob  1953 
2235  CST 


AEROSOL  OENERATIOII 

Point-source  release  of  11,6  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  2235  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  ||| 

sampling 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  110  stations  as  shown  on  test-array  map  by  the  following  symboli 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

Sampling  stations  included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows: 


Andrus  Building 

Northwestern  National  Bank  Bldg 

First  National  Bank  Bldg 

Bakar  Building 

Northwestern  Bell  Telephone  Pldg 

^J^Foahay  Tower 

Results 


All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  given  buildings  were  operated 
incrementally)  sampler  arrays,  full  sampling  period,  incremental  periods,  and  applicable  incremental  dosages 
are  presented  in  Figure  D-19. 


Total  Dosage  (partlcle-minutes/llter) 
T ■ trace  dosage 


58 


METEOROLOGY 


D' s ago  contour  with  values  expressed  in  particle-minutes  per  litor. 


Equipment  and  Heaauromnnt 

At  street  levol,  wind  direction  continuously  recorded,  and  air  ami  surface  temwratures , wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © , © , Qy  , and  @ , 

Similar  observations  at  rooftop  levol  made  at  meteorological  station  © , located  17  stories  high  on  , 

Northwestern  Bank  Building,  and  at  station  @ , located  13  stories  high  on  the  Northern  Statos  Power  Company 
Building, 

wiresonde  ascents  madB  at  meteorological  station  ® , at  210  South  Tenth  Street.  Undevoloped-artawlresondes 

(see  Figs,  D-lli  through  D-lR)  obtained  at  Wlrth  Park,  approximately  3 miles  west  of  © , 


2JQ.0  — 


- — 2ilg 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  tho  virtual  wind  travel  between  the  times  indicated. 


Winds 


2|00 


Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 


Street-level  winds  southwesterly  at  2.7  mph,  and  roof-level  winds  wost-northwosterly  at  15.8  mph. 
Stability 

2.1*  F lapse  from  6-300  ft. 

Sky 

Broken  clouds  with  bases  3600  ft  above  the  surface. 

Temperature 

26,3*  to  2P.3*  F Rt  2 meters  in  the  test  area. 

Moisture 


Mixing  ratio  of  2.3  gm/kgm  dry  air. 


SUMMARY 

(Survey 


OF  REGIONAL  AND  LOCAL  WEATHER 

6-7  March  1953 

M-57,  Supplemental  to  FT  0017) 


SYNOPTIC  SITUATION 

A 1035-mb  high  cell,  oriented  northwest-southeast  and  moving  east-north- 
east at  20  mph,  was  centered  in  northwestern  Minnesota,  its  ridge  line  just 
west  of  Minneapolis  at  the  start  of  the  test  period.  The  ridge  line  passed 
the  station  during  the  period,  bringing  warmer  and  more  moist  air  over  the 
station  and  resulting  in  low  cloud  cover.  At  the  700-mb  level,  a slow-mov- 
ing, long  wave-length  pattern  with  a ridge  off  the  Pacific  coast  and  a 
broad  trough  off  the  Atlantic  coast  resulted  in  a northwesterly  gradient 
wind  of  50  mph  over  Minneapolis, 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 

(°F) 

Dew 

Point 

(oF) 

Wind 
fepeed 
Dir  (mph) 

2330 

20,000 

Scattered 

15 

h 

-11 

WNW 

6 

0030 

20,000 

Broken 

15 

m 

h 

-11 

NNW 

5 

0130 

20,000 

Overcast, 

15 

- 

6 

-5 

SSE 

6 

0230 

20,000 

Overcast 

15 

- 

5 

-6 

SE 

3 

0330 

20,000 

Overcast 

15 

- 

6 

-6 

SSE 

5 

0U30 

6,000 

Broken 

15 

- 

6 

-6 

SE 

8 

0530 

6,000 

Broken 

15 

- 

5 

-8 

E 

10 

* Average  cloudiness  sunrise  to  sunsets  OS? 

**  And/or  restriction  to  visibility 

Sea-level  pressure  at  0230  CST:  1037o6  mb 

Ground  condition:  Ten-inch  packed  snow}  main  streets  clear}  secondary 

streets  50/50  clear  and  packed  ice  and  snow}  lake 
frozen 


Tree  cover : None 
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FIGURE  B-2h 
TEMPERATl/RE  SOUNDINGS 
Minneapolis 

Undeveloped-Area  Wiresonde 
M-57  6 Mar  1953 
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Run  \J]  , 2300  CST 
Run  [3  % 21*00  CST 

Run  [7]  , 0100  CST 
Run  [T]  , 0200  CST 
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FIGURE  b-2$ 
TEMPERATURE  SOUNDINGS 
Minneapolis 

Undeveloped-Area  Wiresonde 
M-57  6-7  Mar  1 953 
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\\  Run  [1Z]  , 0^00  CST 
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05  \g\  ■■ 

/ : EolVv  N : . 


5 


Temperature  F 


FIGURE  D-2 6 
TEMPERATURE  SOUNDINGS 
Minneapolis 

Undeveloped-Area  Wire3onde 
M-57  7 Mar  1953 
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FIGURE  D-27 
TEMPERATURE  SOUNDINGS 
Minneapolis 

Business-Area  Wiresonde 
M-57  6 Mar  19$ 3 
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FIGURE  D-?8 
TEMPERATURE  SOUNDINGS 

Minneapolis 

Business-Area  Wlresonde 
M-57  6-7  Mar  1953 
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Number  of  Particles 
(Per  5 -minute  period) 
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Figure  D-30 

TIME  RESOLUTION  DATA 

FT  0017a  7 Mar  1953 

Sampler  No*  1 


Total  No.  of  Particles t 13 

Flow  Rate*  6,9  liters/min 

Dosage i 1.9  part-min/liter 


Pago  171 
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Number  of  Particles 
(Per  5 -minute  period) 
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Figure  D-31 

TIME  RESOLUTION  DATA 

FT  0017b  7 Mar  1953 

Sampler  No.  1 


Total  No.  of  Particleet  £2 

Flow  Rate:  6.8  liters/min 

Dosage  t 7.6  part-min/liter 
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Figure  D-32 

TIME  RESOLUTION  DATA 

FT  00I7e  7 Mar  19$  3 

Sampler  No«  1 


Total  No.  of  Particles t 0 

Flow  Rate*  6.9  liters/min 

Dosage t 0 part-min/liter 


5 10  15  20  25  30  35  Uo 

j Tims  (Minutes) 


Dispersal  Period 
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SUMMARY  OF  HUIUHNO  DOSAGES^1' 
FT  0017  7 Mar  1953 


BUIU5IM0  NO,  1 BUILDING  NO.  1 RUII  ' 'N(l  NO.  tl 

ANDRUS  BUILDUP NORTHVKSTERN  HELL  TELEPHONE  BUYLLINU  NlRTHWSTF.Rh  NA.'.'ONAI,  iiAliS  SUI!;,’MO 


Outside 

Sampler 

Location  Dosasaa  for  Olvon  Raisas,'  ’ 
(floorl<2)  FT  0O17a  FT  0017b  FT  M17o 


Location 

(floor) 


Dosagna  for  Olvon  helenao^ 

rr  m. 7*  ftwte  TrrarTs 


Doatuos  Tor  P1.van  R{.Aob: • 

¥T  W17^"'TT  (VUTo" 


Surface fl*) 

26 

0 

0 

bth 

3-3 

0-0 

o-o 

5th 

8-3 

T-0 

0-T 

llthf Roof ) 

52 

T 

0 

llth(Roof) 

61 

T 

0 

Inside 

Basement  A 

10 

T 

0 

1st (Lobby) 

0 

0 

0 

3rd 

7 

T 

0 

8th 

T-8 

6-r 

T-0 

9 tii 

0-T 

U-T 

T-0 

11th 

o-5 

0-0 

0-0 

Surface  (**) 

0 

0 

0 

10th 

0 

0 

0 

llith 

o 

,1 

0 

20th 

0 

( 

r 

2 7th  (Roof) 

0 

•) 

0 

2?th(Roof ) 

o 

.■) 

T 

Jna Ido 

BAsoraanl  A 

0-0 

>0 

0-M 

Banaroont  B 

0-0 

0-0 

0-0 

Basement  C 

0-0 

0-0 

0-0 

l?th 

T-0 

0-T 

T-T 

Curfa-x 

16 

ic 

It 

8th 

6 

5 

11th 

13 

L 

0 

35th 

12 

6 

V 

l?lh(R»of ) 

7 

ill 

0 

l?th(R'W>f  J 

0 

T 

'ittllde 


Baseman-.  A 

0-T 

T-T 

Basement  D 

2-3 

2-T 

0-0 

3rd 

? 

1 

2 

6th 

T-0 

T-f. 

T 

12  th 

0-0 

0-0 

OO 

BUILDING  NO,  5 BUILDING  NO,  6 

BAKER  liUIUJlNG  MEDICAL  ARTS  D!J:U)INO 


Outside  Outside 


Sampler 

Location 

(floor) 

Dosages  for  Qiven  Release 0) 

FT  '3S17*  FT«H7b  'FT  MT7H 

Sampler 

Location  . Dosages  for  Given  Release^-' 

( floor )(?)  ttthttt ~mmti ' tt wm 

Si,rf»o«(li) 

2nd 

5th 

9th 

13th(Roof) 
13th(Roof ) 

8 

7 

7 

9 

7 

6 

0 

0 

T 

9 

T 

0 

Inside 

12 

11 

10 

15 

17 

19 

Surf«c«(IO 
3rd 
6 th 
12th 
17th 

20th(Hoof  ) 
20  th  (Roof) 

16 

16 

19 

21 

10-6 

Lo 

37 

0 

T 

0 

0 

8-7 

0 

0 

Inside 

2 

2 

3 

6 

3-5 

3 

9 

Basement  A 

T-T 

T-0 

T-0 

Basamont  A 

T-T 

T-M 

T-0 

Baaement  B 

T-T 

0-0 

T-T 

Bansmnnt  B 

2-1. 

T-T 

2-0 

Basement  C 

T-2 

T-0 

T-T 

Basement  B 

2-3 

0-0 

T-0 

7 th 

0-T 

0-0 

0-T 

9 th 

2-3 

T-T 

T-0 

1.1th 

0-0 

T-0 

0-0 

(1)  See  Figure  HI-8  for  oblique  aerial  view  of  downtown  Minneapolis  showing  array  ol  buildings  jw*.1  in 
studies  of  aerosol -cloud  ponetralion,  A doncription  of  each  building  la  given  with  Figure  II 1-8,  For 
the  indicated  releases,  Figures  D-35|  D-36,  and  D-37  (Appendix  D)  ehow  tho  buildings  in  relation  o the 
grid  complex  and  the  dosage  pattern, 

(2)  Samplers  located  on  tho  flame  u.oor  are  listed  according  to  their  counters lookvise  positions, 

(3)  Dosages  are  expressed  4.n  particle -minutes  per  liter,  M indicates  malfunction,  And  T represents  x.rnc.^ 
dosage,  i.e.,  a count  not  exceeding  15  fluoroocont  particloa,  A ainglo  entry  expresses  tho  dosage  /'tatnod 
from  a filter  unit  exposed  during  the  ontiro  sampling  period  of  an  indicated  release . Double  entries  for 

a given  column  reproaont  incremental  dosages  obtained  with  sequentially  axpooed  filter  units,  Appl. cable 
incremental  periods  for  each  samplor,  as  well,  aa  full  sampling  periods  for  each  release,  are  as  foHwsi 


Release 

Sampling  Period 

Incremental  Periods 

FT  0017a 

OO30-0D.5  CST 

0030-0115  CST 
0115 -0U.5  CST 

FT  0017b 

0200-0315  CST 

0200-021.5  csr 
021.5-0315  CST 

FT  0017c 

0330-OW.5  CST 

0300-0615  CST 
OI.15-OU.5  CST 

(h)  In  the  absonce  of  an  adjacent  outside  samplor  (#),  at  tho  ono  to  aLx-foot  lovol,  a value  has  boon 
estimated,  based  on  tho  analysis  of  the  ovorall  Inodosogo  pattern  for  a given  roloase.  Tho  ostimate  has 
boen  made  in  order  to  obtain  the  bane  vailuo  nooded  to  establish  tho  percentage  of  aerosol  -cloud  penetration, 


FIGURE  D-3ii 


ADJUSTED  DOSAGE  - AREA  RELATIONSHIPS 
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TEST  ARRAT  AND  RESULTS 

ft  0017* 


■gure  D-35 


7 Mar  1953 
0053  CST 


AEROSOL  (SNSRATION 

Point-source  release  of  9.0  "f  NJZ  2266  over  a period  of  5 minutes  starting  at  0053  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  |||  . 

SAMPLING 

Location  and  Exposure 

Membrane -filter  sailing  equipment  located  at  111  stations  as  shown  on  test-array  map  by  the  following  symbols: 
• Outdoor  sampler  at  hel^it  between  1 and  6 feet. 

A Time-resolution  sampler  with  station  number. 

Sampling  stations  included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows: 


Andrus  Building 

Baker  Building 

Northwestern  Bell  Telephone  Building 

Medical  Arts  Building 

Northwestern  National  Bank  Building 

Re  stilts 

All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  given  buildings  were  operated  incremen 
tally;  sampler  arrays,  full  sampling  period,  incremental  periods,  and  applicable  incremental  dosages  are 
presented  in  Figure  D-33.  Time-resolution  data  are  given  in  Figure  D-30. 

Total  Doe  age  (partlcle-mlnutesAlter) 

/ T « trace  dosage 

V 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


METE0R0L0GT 


Equipment  •wmd  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
othdr  meteorological  observations  taken  at  stations  designated  ® , @ , and  @ . 

at  wteorrf-gioal  station  © , located  17  stories  high  on  ^ , 
^t  ional  BaX>k  Gilding,  and  at  station  © , located  13  stories  high  on  the  Northern  States  Power 


??d  Si?5  ’“de  «*  Meteorological  station  ® , at  210  South  Tenth 
© * wiresondes  (Figs.  D-2U,  D-25,  and  D-26)  obtained  at  Wirth  Park,  approximately  3 miles  1 


Street, 
west  of 


0 5 £0- 


0£05_ 


0510 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


°-2.00  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

® roof-level  winds  north-northwesterly  at  5.8  eph,  and 

Stability 

2,2*  F lapse  from  6-300  ft. 

Sky 


Overcast  clouds  with  bases  20,000  ft  above  the  surface. 
Temperature 

5.1  to  7.1  F at  2 meters  in  the  test  area. 

Moisture  * 


-3ost  /Wailsblo  Copy 


Mixing  ratio  of  0.8  g^l^gm  dry  air. 


TEST  ARRAT  AND  RESULTS 
FT  0017b 


Figure  D-36 


7 Mar  1953 
0211  CST 


AEROSOL  (BNERATION 

Point-source  release  of  11.3  gm  of  NJZ  2266  over  a period  of  5 minutes  starting  at  0211  CST  from  a vehicle-mounted 
blower  disperser  located  at  point  . 

SAMPLING 

Location  and  Exposure 

Membrane -filter  sampling  equipment  located  at  111  stations  as  r‘  am  on  test-array  map  by  the  following  symbols! 
# Outdoor  sampler  at  height  between  1 and  6 feet. 

A Time-resolution  sampler  with  station  number. 

Sampling  stations  included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows: 


Andrus  Building 

Baker  Building 

Northwestern  Bell  Telephone  Building 
Northwestern  National  Bank  Building 

Medical  Arts  Building 

Results 

All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  in  given  buildings  were  operated  incremen- 
tally; sampler  arrays,  full  sampling  period,  incremental  periods,  and  applicable  incremental  dosages  are 
presented  in  Figure  D-33.  Time-resolution  data  are  given  in  Figure  D-31. 

Total  Dosage  (particle-minutes Alter) 

T - trace  dosage 

M - malfunction  or  data  missing 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  © , ® , 'Q?  » an<*  05?  • 

Similar  observations  at  rooftop  level  made  at  meteorological  station  ® , located  17  stories  high  anX^y^, 
Northwestern  National  Bank  Building,  and  at  station  ® , located  13  stories  high  on  the  Northern  States  Fewer 
Company  Building. 

Wires  on  de  ascents  (Figs.  D-27,  D-28,  and  D-29)  made  at  meteorological  station  ® , at  210  South  Tonth  Street. 
Wveloped-area  wires ondes  (Figs.  D-2U,  D-25,  and  D-26)  obtained  at  Wirth  Park,  approximately  3 miles  west  of 

® . 


0503 


J&SK)  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


0300  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 


Winds 

Street-level  winch  northeasterly  at  1.9  mph,  ® roof -level  winds  east-northeasterly  at  1.3  mph,  and  ® 
roof-level  winds  northeasterly  at  5.7  nph. 


Stability 

2.3*  F lapse  from  6-300  ft. 

Overcast  clouds  with  bases  20,000  ft  above  the  surface. 

Temperature 

5.8*  to  6.8*  F at  2 metere  in  the  test  area. 

Moisture 

Mixing  ratio  of  0.7  gm/kgm  dry  air.  

— 


Figure  D-37 

TEST  ARRIT  AND  RESULTS 

FT  0017c 


7 Mar  1953 
031*0  CST 


AEROSOL  QENERATXCH 

Point-source  release  of  10.1*  gms  of  NJZ  2266  over  a period  of  5 minutes  starting  at  031*0  CST  from  a ▼chicle -mounted 
blower  disperser  located  at  point  , 

SAMPLING 


Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  111  stations  as  shown  on  test-array  map  by  the  following  symbols: 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

A Time -resolution  sanpler  with  station  number. 


Sampling  stations  included  in  buildings  represented  by  numbered  building  outlines,  identified  as  follows: 
Andrus  Building  # Baker  Building 


Northwestern  Bell  Telephone  luilding  # 
Northwestern  National  Bank  Building 


Medical  Arts  Building 


Results 


All  samplers  operated  to  measure  total  dosages.  In  addition,  samplers  In  given  buildings  were  operated  incre men- 
tally; sampler  arrays,  full  sampling  period,  Incremental  periods,  and  applicable  Incremental  dosages  are 
presented  In  Figure  D-33.  Time-resolution  data  are  given  In  Figure  D-32. 

Total  Dosage  (particle -minutes A iter) 

- trace  dosage 

■ malfunction  or  data  missing 

contour  with  values  expressed  in  particle-minutes  per  liter. 


tCTEOROLOOT 

Equipment  and  Measurement 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  stations  designated  @ , @ @ , and  @ . 

Similar  observations  at  rooftop  level  made  at  meteorological  station  , located  17  atories  high  an  #, 
Northwestern  National  Bank  Building,  and  at  station  © , located  13  stories  high  on  the  Northern  States  Power 
Company  Building. 

Wires on de  ascents  (Figs,  D-27,  D-28,  and  D-29)  made  at  meteorological  station  @ , at  210  South  Tenth  Street. 

(Figs.  D-2l*,  D-25,  and  D— 26)  obtained  at  Wirth  Park,  approximately  3 miles  vest  of 

Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


Unde vel  ope  d-are  a wires  on des 

™ ' 0505 

-"r  ' — — . Q5ig 

0500-^ 


0500  Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  easterly  at  2.1*  mph,  ® roof -level  winds  easterly  at  5 sph,  and  © roof -level  winds  east- 
northeasterly  at  8.2  mph. 

Stability 

3.1**  F lapse  from  6-300  ft. 


Sky 

Overcast  clouds  with  bases  20,000  ft  above  the  surface. 
Temperature 

5.5*  to  6.U*  F at  2 meters  in  the  test  area. 

Moisture  * 


Mixing  ratio  of  0.7  gm/kgm  dry  air, 
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Figure  No0 
S-l 

E-2 

E»3 

E-l* 

e-5 

E-6 

E»7 

E-8 

E-9 

E-10 

E-ll 

E-12 

E~13 

E-ill 

E»35 

K«l6 


Table  Mgc 
E~1 


APPENDIX  "B" 

FIELD  TEST  0022 2 U March  1953  Page  Nop 

Two-Meter  Air  Temperature  Survey , M-60,  and 

Summary  of  Regional  and  Looal  Weather  180 

Teaperature  Soundings,  St0  Cloud  Raob,  M-60  181 

Temperature  Soundings,  Undeveloped-Area 

Wire sonde  182 

Time  Resolution  Data,  Fi  0022b  183 

Adjusted  Dosage-Area  Relationships , FT  0022  18U 

Test  Array  and  Results , FT  0022a  185 

Test  Array  and  Results,  IT  0022b  186 


FIEIfl  TEST  0023  28  April  1953 

— *■  Tarn  n m i i ■ i ■ m *.  » m ei«— i ■ ■ « r— 3 


Two-Meter  Air  Teaperature  Survey,  M«=63,  and 

Summary  of  Regional  and  Looal  Weather  187 

Teaperature  Soundings,  St0  Cloud  Raob,  M-63  188 

Time  Resolution  Data,  FT  0023a,  Sampler  No*  1 189 

Time  Resolution  Data,  FT  0023a,  Sampler  Ho*  2 190 

Time  Resolution  Data,  FT  0023b,  Sampler  No*  1 191 

Time  Resolution  Data,  FT  0023b,  Sampler  No0  2 192 

Adjusted  Dosage-Area  Relationships,  FT  0023  193 

Test  Array  and  Results,  FT  0023a  X9k 

Test  Array  and  Results,  FT  0023b  195 


Page  Mo0 

Building  Data  for  Citywide  Tests,  FT" 3 0022 

and  0023  196 


SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
2k  March  1903 

(Survey  M-60,  Supplemental  to  FT  0022) 


SYNOPTIC  SITUATION 

A secondary  cold  front  preceding  a fresh  outbroak  of  continental  polar 
air  passed  Minneapolis  several  hours  before  the  test.  A light  snowfall 
accompanied  and  followed  this  passage,  A 1029-mb  high  system,  centered 
over  Saskatchewan,  dominated  the  upper  Midwest,  and  resulted  in  moderate 
north-northwesterly  gradient  winds  over  Minnesota.  At  the  ?00-mb  level, 
a sharp  ridge  off  the  Atlantic  coast,  a deep  trough  from  Hudson  Bay 
south  to  Florida,  and  a narrow  ridge  from  New  Mexico  to  Saskatchewan, 
all  slow-moving,  gave  a 50  mph  northerly  gradient  wind  over  Minneapolis. 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather** 

Temp 
( F) 

Dew 
Point 
( F) 

Wind 
Speed 
Dir  (mph) 

1830 

3000 

Overcast 

10+ 

3h 

27 

NW 

Ui 

1930 

Uooo 

Scattered 

10+ 

- 

32 

27 

WNW 

20 

2030 

None 

Clear 

10+ 

- 

31 

20 

WNW 

17 

2130 

None 

Clear 

10+ 

- 

30 

2b 

NW 

17 

2230 

1800 

Overcast 

10+ 

— 

28 

23 

NW 

19 

(gusty) 

2330 

1800 

Overcast 

10+ 

- 

27 

21 

NW 

17 

* Average  cloudiness  sunrise  to  sunset:  10C$ 

**  And/or  restriction  to  visibility 

Sea-level  pressure  at  2130  CST:  1017.3  mb 

Ground  condition:  Snow  all  gone}  light  flurries  of  snow  during  the  evening 

streets  clear,  but  dampj  lake  frozen 


Tree  cover:  None 


Feet  Above  Surface 


SECRET 

SECURITY  INFORMATION 


FIGURE  E-5 


ADJUSTED  DOSAGE  - AREA  RELATIONSHIPS 
FT  0022  2k  Mar  1953 


TEST  ARRAT  AND  MOLTS 
FT  0022a 


Figure  E-6 


2l*  Mar  3.953 
1958(1*0  CST 


AEROSOL  GENERATION 

Line-source  release  of  UdU  gms  of  NJZ  2266  (at  a rate  of  62.3  gras /mile)  over  a period  of  27.67  minutes  starting  at 
1958(1*0  CST,  from  a blower  disperser  mounted  on  a moving  vehicle* 

START  * END  6. 5-mlle  track  of  vehiole-mounted  blower  disperser  at  the  indicated  starting 

(1958(1*0  CST)  (2026(20  CST)  and  stopping  times. 

SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  103  stations  as  shown  on  teat-array  map  by  the  following  symbol( 

® Outdoor  sampler  at  height  between  1 and  6 feet. 

Sampling  stations  included  on  top  of  buildings  represented  a a follows* 

K'3  Numbered  building  with  sampler  located  on  roof. 

Results 

All  samplers  operated  to  measure  total  dosagea  during  full  sampling  period,  1930-2300  C of.  Values  obtained  from 
roof-located  samplers  ire  summarised  in  Table  E-l, 

Total  Dosage  ( part lole-mlnntea/ll ter) 

j T ■ trace  doaage 
*88 


ffiTEOROLOGT 


Dosage  contour  with  values  expresssd  in  partiols-minutss  per  liter. 


Equipment  and  Measurement 


At  street  level,  wind  direotion  continuously  recorded,  and  air  and  surface  temperatures,  wind  velooity,  and 
other  msteorologioal  observations  taken  at  one  or  more  of  the  stations  designated  ©,©,©,  and  © 


Similar  observations  at  rooftop  level  made  at  meteorological  station  ® , located  atop  the  Northwestern 
National  Bank  Building,  and  at  @ , located  atop  The  Ralph  M.  Parsons  Company  Building.  Undeveloped-area 
wires  on  do  /w-i-  w ■ ‘ ' " 


(Flg^E-3)  obtained  at  meteorological  station  © 


2000 


.2010 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated. 


Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  westerly  at  13.2  mph,  and  © roof-level  winds  northwesterly  at  16.8  mph. 
Stability 

0.9*  F lapse  from  6-300  ft. 


Sky 

Clear  during  test  period. 

Temperature 

1*5*  to  1*6*  F at  2 meters  in  the  test  area. 
Moisture 


Mixing  ratio  of  ?,8  gm/kgm  dry  air. 


TEST  ARRAY  AND  RESULTS 
FT  0022b 


Figure  E-7 


2 It  Mar  1953 
2300  CST 


AEROSOL  GENERATION 

Line-source  release  of  822.6  gw  of  NJ2  2266  (at  a rate  of  126.3  gw/mile)  over  a period  of  30  minutes  starting  at 
2300  CST,  from  a blower  disperser  mounted  on  a moving  vehicle. 

START  ■ ■ i — am  6.5-mile  track  of  vehicle-mounted  blower  disperser  at  the  Indicated  starting 

(2300  CST)  (2330  CST)  and  stopping  times. 


SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  103  stations  as  shown  on  test-array  map  by  the  following  symbols: 
0 Outdoor  sampler  at  height  betwen  1 and  6 feet. 

A Time-resolution  sampler  with  station  number. 

Sampling  stations  included  on  top  of  buildings  represented  as  follows: 
k'fti)  Numbered  building  with  sampler  located  on  roof. 


Results 

All  samplers  operated  to  measure  total  dosages  during  full  sampling  period,  2300-0230  CST.  7alues  obtained  from 
roof -located  samplers  arc  summarized  in  Table  E-l,  Time-resolution  data  are  presented  in  Figure  E-U. 

Total  Dosage  (particle-minutes /liter) 

/ T - trace  dosage 

58  M - malfunction  or  data  missing 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


METEOROLOGY 


100 


Equipment  and  Measurement 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures,  wind  velocity,  and 
other  meteorological  observations  taken  at  one  or  more  of  the  stations  designated  ® @ , © , and  @ 


Similar  observations  at  rooftop  level  made  at  meteorological  station  © , located  atop  the  Northwestern 
National  Bank  Building,  and  at  © , located  atop  The  Ralph  M.  Parsons  Company  Building.  Ondeveloped-area 
wiresonde  (Fig.  E-3)  obtained  at  meteorological  station  @ . 


2000__ — 


2005 


.2010 


Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 
representing  the  virtual  wind  travel  between  the  times  indicated.  w 


200g 

Winds 


Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 


Street-level  winds  northwesterly  at  13.7  mph,  and  @ roof -level  winds  west-northwesterly  at  17. ti  mph. 


Stability 


At  2100  CST,  1.1'  F lapse  from  6-300  ft. 

Sky 

Overcast  clouds  with  bases  1800  ft  above  the  surface. 
Temperature 

38'  to  UO'  F at  2 meters  in  the  test  area. 

Moisture 


Mixing  ratio  of  2 .1*  gm/kgm  dry  air. 
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SUMMARY  OF  REGIONAL  AND  LOCAL  WEATHER 
28  April  1953 

(Survey  M -63 r Supplemental  to  FT  0023) 


SYNOPTIC  SITUATION 

A deepening  98l-mb  low,  moving  southeastward  at  12  mph,  was  centered  over 
eastern  Colorado,  and  a ridge  of  high  pressure  extended  from  northern 
Canada  to  Ohio,  From  this  pattern  a strong  southeasterly  gradient  wind 
resulted  over  Minnesota  and  neighboring  states.  The  overrunning  from  a 
warm  front,  which  extended  from  Colorado  eastward  to  Virginia,  produced 
intermittent  rain  in  the  test  area.  At  the  700-mb  level,  a slowly  deepen- 
ing low  center  over  Colorado  and  a weakening  ridge  from  Florida  to  Lake 
Michigan  resulted  in  a weak  southerly  gradient  wind  of  $ mph  over  Minneapo- 
lis, 


WEATHER  REPORTS  FROM  WOLD-CHAMBERLAIN  FIELD  (MINNEAPOLIS) 


Time 

(CST) 

Cloud 

Height 

(feet) 

Sky 

Cover* 

Visibility 

(miles) 

Weather#* 

Temp 

m 

Dew 

Point 

J2i 

Wind 
Speed 
Dir  (mph ) 

1830 

8000 

Overcast 

15+ 

U8 

35 

ESE 

17 

1930 

7000 

Overcast 

15+ 

- 

U7 

3k 

ESE 

17 

2030 

8000 

Overcast 

15+ 

«• 

U7 

32 

E 

21 

2130 

7000 

Overcast 

15+ 

U7 

32 

E 

21 

2230 

6000 

Overcast 

15+ 

k6 

31 

ESE 

22 

2330 

$$00 

Overcast 

15+ 

- 

h$ 

31 

ESE 

20 

* Average  cloudiness  sunrise  to  sunset t 90? 

**  And/or  restrictions  to  visibility 

Sea-level  pressure  at  2130  CST:  1012.2  mb 

Ground  condition?  Grass  showing,  not  fully  green;  Wirth  Lake  1|2°  F; 
Calhoun  Lake  5'2°  F 


Tree  cover?  None 


WINDS  ALOFT 
St.  Cloud 
28  Apr  1953 
2100  CST 


of  Particles 


Dispersal  Period 


tlO  CS 


Contamination 
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Figure  E-12 

TIME  RESOLUTION  DATA 

FT  0023b  28  Apr  19*3 

Sampler  No.  1 


Total  No.  of  Particles  * 113 

Flow  Ratei  10.0  liters/min 

Dosage t 11.3  part-rain/ liter 


: 


Number  of  Particles 
(Per  5-mLnnte  period) 


SECRET 

SECURITY1  INFORMATION 


Figure  E-13 

TIME  RESOLUTION  DATA 

FT  0023b  28  Apr  1933 

Sampler  No*  2 


Total  No.  of  Particles t 100 

Flow  Rate:  10.0  liters/min 

Dosage : 10  part^nin/liter 


•* 


TEST  ARRAY  AND  RESULTS 
FT  OG23a 


Figure  E-l$ 


28  Apr  19?3 
2000  CST 


AEROSOL  OENERATION 

Line-source  release  of  693.3  of  NJZ  2266  (at  a rate  of  99.0  gms/mile)  over  a period  of  28.17  minutes  starting 
at  2000  CST,  from  a blower  ’M«verser  mounted  on  a moving  vehicle. 

START  — — — — - — ^ END  7-mile  track  of  vehicle-mounted  blower  disperser  at  the  indicated  starting 

(2000  CST)  (2028:10  CST)  and  stopping  times. 

SAMPLING 

Location  and  Exposure 

Membrane-f liter  sampling  equipment  located  at  99  stations  as  shown  ;on  test-array  map  by  the  following  symbols: 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

A Time -re solution  sampler  with  station  number. 

Sampling  stations  included  on  top  of  buildings  represented  as  follows: 

Numbered  building  with  sumpler  located  on  roof. 


Results 


All  samplers  operated  to  measure  total  dosages  during  full  sampling  period,  2000-2200  CST.  Values  obtained 
from  roof-located  samplers  are  sumnariied  in  Table  E-l.  Time-resolution  data  are  presented  in  Figures  E-10 
and  E-ll. 


Total  Dosage  (partlcle-minutes/liter) 
y'  T ■ trace  dosage 
58  M - malfunction  or  data  missing 


METEOROLOGY 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


Equipment  and  Measurement 
<* 

At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures, 
other  meteorological  observations  taken  at  ene  or  more  of  the  stations  designated  @ , 
and  © 


Similar  observations  at  rooftop  level  made  at  meteorological  station  , located  atop  the  Northwestern 
National  Bank  Building,  and  at  © , located  atop  the  Northern  States  Power  Company  Building. 


Wiresonde  e^Ugnent  located  at  meteorological  station  © . 

2000  " —20^  Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arrow 

representing  the  virtual  wind  travel  between  the  times  indicated. 


20(^0  Balloon  track  representing  v'nd-drift  observation  at  the  time  indicated. 


Winds 

Street-level  winds  east-southeasterly  at  10.2  mph,  and  © roof-level  winds  east-southeasterly  at  16.1  mph. 
Stability 

No  direct  measurement;  wiresonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (Fig.  E-9)  indicate  adiabatic  conditions. 

Sky 

Overcast  clouds  with  bases  8000  ft  above  the  surface. 

Temperature 

U7“  to  U8“  F at  2 meters  in  the  test  area. 

* 

Moisture 

Mixing  ratio  of  3.8  gm/kgm  dry  air. 


Figure  E-16 

TEST  ARRAY  AND  RESULTS 
FT  0023b 


28  Apr  1953 
2205  CST 


AEROSOL  GENERATION 


Line-source  release  of  3QU  g<*  o i "’J7  2266  (at  a rate  of  5U.8  gms/mila)  over 
2205  CST,  from  a blower  disperser  mooted  on  a moving  vehicle. 


a period  of  30.5  minutes  starting  at 


START- -►  END 

(2205  CST)  (2235:30  CST) 


7-mile  track  of  vehicle-mounted  blower  disperser  at  the  indicated  starling 
and  stopping  times. 


SAMPLING 

Location  and  Exposure 

Membrane-filter  sampling  equipment  located  at  99  stations  as  shown  on  test-array  map  by  the  following  symbo?.st 
• Outdoor  sampler  at  height  between  1 and  6 feet. 

A Time -re  solution  sampler  with  station  number. 

Sampling  stations  included  on  top  of  buildings  represented  as  follows : 

Numbered  building  with  sampler  located  on  roof. 

Results 

All  samplers  operated  to  measure  total  dosages  during  full  sampling  period, 2200-2330  CST.  Values  obtained  from 
roof -located  samplers  e.,e  summarized  in  Table  E-l.  Time-resolution  data  are  presented  in  Figures  E-12  and  E-13. 

Total  Dosage  (particle-minutes Alter) 

/ T * trace  dosage 

*58 


METEOROLOGY 


100 


Dosage  contour  with  values  expressed  in  particle-minutes  per  liter. 


100 


Equipment  and  Measurement 


At  street  level,  wind  direction  continuously  recorded,  and  air  and  surface  temperatures, 
other  jneteorological  observations  taken  at  one  or  more  of  the  stations  designated  @ , 
and  © . 


Similar  observations  at  rooftop  level  madB  at  meteorological  station  0 , located  atop  the  Northwestern 
National  Bank  Building,  and  at  @ , located  atop  the  Northern  States  rower  Company  Building. 


Wires onde  equipment  located 
. 2010 

2000  __ — *- 


at  meteorological  station  © . 

Virtual  wind  track,  the  length  (drawn  to  map  scale)  and  direction  of  each  arr<v 
representing  the  virtual  wind  travel  between  the  times  Indicated. 


_ Balloon  track  representing  wind-drift  observation  at  the  time  indicated. 

Winds 

Street-level  winds  easterly  at  9.7  mph,  and  © roof-level  winds  east-southeasterly  at  18.2:  mph. 

Stability 

No  direct  measurement;  wiresonde  operations  precluded  by  relatively  strong  winds.  These  winds  and  supporting 
raob  data  (Fig.  E-9)  Indicate  adiabatic  conditions. 


Overcast  clouds  with  bases  6000  ft  above  the  aurfaoe. 
Temperature 

L6°  to  h?*  F at  2 meters^in  the  test  area. 

Moisture 


Mixing  ratio  of  3.6  gm/kgm  dry  air. 
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